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1M1DAZOLYL DERIVATIVES 

5 Bagkqromrt sttttt frvjfftW 

The present invention is directed to compounds and compositions containing 
said compounds which bind selectively to somatostatin receptor subtypes and the use 
of said compounds for treating medical disorders which are mediated by somatostatin 
receptor subtypes. Somatostatin (somatotropin release inhibiting factor. SRIF), a 

10 tetradeca peptide hormone, originally isolated from bovine hypothalami (Brazeau, P. at 
aL Science 179, 77-79, 1973) has been shown to have a wide range of regulatory 
effects on the release of a variety of hormones such as growth hormone, prolactin, 
glucagon, insulin, gastrin (Bloom, S.R. and Pokjadc, J.M., Brit Med. J. 295. 288-289, 
1987). In addition, antiproliferative properties (Reichlin, S., N. Engl. J . Med. 309, 1495- 

15 1501, 1983) have been obtained -with somatostatin analogs in metastatic prostatic 
cancer (Parmar, H. et al, Gin. Exp. Metastasis, 10, 3-11. 1992) and in several other 
neuroendocrine neoplasms in man (Anthony. L et al. Acta Oncol.. 32. 217*223. 1993). 
Metabolism of somatostatin by aminopeptidases and carboxypeptidases leads to a 
short duration of action. 

20 The actions of somatostatin are mediated via membrane bound receptors. The 

heterogeneity of its biological functions has led to studies to identify structure-activity 
relationships of peptides analogs at the somatostatin receptors which resulted in the 
discovery of five receptor subtypes ( Yamada, et at, Proc . Nat!. Acad. Sci. U.SA, 89, 
251-255, 1992 ; Raynor, K. et aL MoL Pharmacol.. 44, 385-392, 1993). The functional 

25 roles of these receptors are under extensive investigation. Binding to the Afferent types 
of somatostatin subtypes have been associated with the treatment of the following 
conditions and/or diseases. Activation of types 2 and 5 have been associated with 
growth hormone suppression and more particularly GH secreting adenomas 
(Acromegaly) and TSH secreting adenomas. Activation of type 2 but not type 5 has 

30 been associated with treating prolactin secreting adenomas. Other indications 
associated with activation of the somatostatin subtypes are restenosis, inhibition of 
insulin and/or glucagon and more particularly diabetes meDitus, hyperfptiemia, insulin 
insensttvrty. Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon and 
Nephropathy: inhibition of gastric acid secretion and more particularly peptic ulcers, 

35 enterocutaneous and pancreaticocutaneous fistula, irritable bowel syndrome. Dumping 
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syndrome, watery diarrhea syndrome, AIDS related diarrhea, chemotherapy-induced 
diarrhea, acute or chronic pancreatitis and gastrointestinal hormone secreting tumors; 
treatment of cancer such as hepatoma; inhibition of angiogenesis, treatment of 
inflammatory disorders such as arthritis; chronic aDograft rejection; angioplasty; 
5 preventing graft vessel and gastrointestinal bleeding. Somatostatin agonists can also be 
used for decreasing body weight in a patient 

In drug research, it is a key issue to minimize side effects by developing highly 
potent and selective drug molecules. Recent work on the development of nonpeptide 
structures (Hrschmann, R et ai, J.Am.Chern.Soc. 115. 12550-12568, 1993; 
10 Papageorgiou, C. and Borer, X, Bioorg. Med.Chem.LetL 6, 267-272, 1996) have 
described compounds with low somatostatin receptor affinity. 

The present invention is directed to a family of nonpeptide compounds, which 
are selective and potent somatostatin receptor ligands. 



the racemic-diaste reomeric mixtures and optical isomers of said compound of formula 
20 (I), the pharmaceuficatty-acceptabte salts and prodrugs thereof or a pharmaceutical^ 
acceptable salt thereof, 



R' is H, -(CH^^OHCH^-Z 1 , -(CH^-Z 1 . -{CH^-O-Z 1 or KCVC.)alkyW^O)-NH- 
25 (CH^F. 




represents an optional bond; 



2 
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Z' is an optionally substituted moiety selected from the group consisting of (C,- 
CJalkyl. benzofejthicphene. phenyl, naphthyl, benzo{b]furanyl, thiophene. 




R'is^CH^-E-KCHA.-Z 1 : 
10 E is O. S.-C(OK -C(0)-0-. -NH-C{OyO- or a bond; 

Z 2 is H, (C,-C.a)alkyl, amino, (C-CsJaUcylamino, N.N-d"KC,<:,j)aMcylamino, (C,- 
C^alkylguanidino. or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyl. imidazofyl, thiophene. benzothiophene. pyridinyl and 
naphthyt: 
15 R'isHor^CHjJ^-A 1 ; 

A 1 is -C^YVNCX'X 1 ), -C{=Y>-X J . -CtsNH^X 1 orX 2 ; 
YisOorS; 

X 1 is H, (C-CJalkyl. -{CH^-NhHC-C^alkyi, -{CH^^-dMCrCJaftyl or - 
(CHjU-aryl; 

20 X 2 is -(CHj^-V-X 5 or optionally substituted (C-C^alkyt; 

Y 1 is O. S, NH. CO, (Cr^Jalkenyl having one or more double bonds, 
-NH-CO-. -CO-NH-. -NH-CO-CHOy.,-. -CC-. SO, or a bond: 
X s is H. an optionally substituted moiety selected from the group consisting of 
(C-CJalkyl, (C-CJcydoalkyl. (C-CJalkoxy, aryloxy. (C^^afcyiamino. 

25 N,r«KC,-C 1 a)ancylamino. -CH-dHC-C^oxy. pyrroBcSnyl, pyridinyl, 

thiophene, imidazotyl, piperidtnyl, pipwazinyl, benzothiazolyt. furanyl, indolyt, 
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morphoino. benzofbjfuranyl, quinofinyi, isoquinofinyl, -{CH^-phenyt. naphthyt, 
fluorenyl, phthalamidyt, pyrimidinyl. 




or X 1 and X 3 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazoly) 

o 

W 



-O.-00 .-co 



r~\ 



kA^ 1 .w « 
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Y* is CH-X*. N-X 4 , -C(X*X*). O or S; 
X 4 lor each occurrence » independently -{CHjVV-X*; 
Y» is -C(0)-. -C(0)0- or a bond; 

X s is hydroxy, (C-C^lkyl, amino. (C-CoJalkylamino. N.N-dKC- 
C,j)alkyi amino, or an optionally substituted moiety selected from the 
group consisting of aryl. aryl(C t -C 4 )alJcyt. furanyt, pyridinyt. indolyl. - 
CH(phenyl),, 



R« is (C-Ci^aBcyt. (Co-Oalkyl-qO-O-Z*. (CVCOalkyt^O^HKCHjL-Z 1 or optionaOy 

10 substituted aryl; 

Z» for each occurrence is independently amino. (C,-C 12 )alkylamino. N.N-dKC- 
C^alkylamino. -NH-C{0)-0-(CH J ).-phenyl -NH^OWCHjM^-CJaHcyl or an 
optionally substituted moiety selected from the group consisting of imidazoiyl. 
pyridinyl. morpholino, piperidinyl, piperazinyl. pyrazoiidinyl. furanyl and thiophene; 

15 R»isHor(C.-C^alkyi: 

R T is (C-CJaBcyt or-iCH^-Z*; 

2* is an opbonaBy substituted moiety selected from the group consisting of phenyl, 
naphthyl. indolyl. thiophene. benzo[b]furan. benzo{b]thiopbene. isoxazolyl. 



20 Z* is H. (C-CJalkyl. (CHjk-aryl; 

wherein an optionally substituted moiety is optionally substituted by one or more 
substituents, each independently selected from the group consisting of CI, F. Br. I. CF,. 
CN, Nj. NOj, OH. SOjNHj. -OCF„ (C,-C 12 )alkoxy, ^CH^-phenyHXV -S-phenyHX*^ 
-S-KC-CJafcyt. -OKCH 2 ) sl -phenyHX\. -(CHjj^OHXC-C^alkyl. HCH a ) m -C(OHC 1 - 

25 C^aDcyi, 

-CKCHJ.-NH 2 . -O-(CH J ) B1 -NH-(C,-C0a»cyl. ^CH^-N-dK(C,-CJaBcyl) and 
-(C t -C a )a»yHX\; 
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X* for each occurrence is independently selected from the group consisting of 
hydrogen, a, F. Br, I, NO t . N,, CN. OH. -CF* -OCF* (C,-C„)akyl, (C,-C^alkoxy. 
KCHjJ.-NH,, •{CHJ.^hKC^alkyt. -(CH^-N-dHfC, A)aBcyl) and -{CHy.-phenyl; 

m for each occurrence is independently 0 or an integer from 1 to 6; and 
5 n for each occurrence is independently an integer from 1 to 5: 

provided that 

(a) when R* is (C,-C 12 )alky1. or -C(0)-O-2? and 2 s is (C-C^fcyl or optionally 
substituted aryl; R" is H or (C.-C,)a»cyt; R 7 is (C,-C 12 )a»cyl or Z* and Z 4 is thiopherte or 
optionally substituted phenyl, then R 1 is not -C(0)-0-<CHJ m -Z where m is 0 and Z is H 

10 or (C,-C«)alkyl or where m is 1 to 6 and Z is H; 

(b) when R' is (C-C^kyl or optionally subsituted phenyl; R" is H or (C-C^alkyl; R T is 
(C-CaJalkyl and R 3 s •0-<CH J ).Z I . then Z 1 is not an optionally substituted moiety 
selected from the group consisting of phenyl, indolyl. imidazolyl. thiophene, 
benzothiophene, pyridinyl, and naphthyl; and 

15 (c) when R* is H or (C-CJaBcyl; R« is (C-CJalkyt; R r is (C-Cjjalkyt: and R s is O-Z? or 
-S-Z 2 . then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl. thiophene. benzothienyl and indolyl. 

A preferred compound of formula I is where R 1 is H; R 2 is H; R* is -CHrphenyl; 
R* is ^CHjk-A 1 where m in the definition of R 4 is 0; R 5 is phenyl; R* is H; 
2C where A 1 is -C^YJ-NpCX 1 ); 

Y is O; X 1 is H or methyl; 

m in the definition of X a is 0. 1, 2 or 3; Y 1 is a bond or O; and X s is N- 
methylpyrrofidin-2-yl, diethyiamino. pyridinyl, thiophene. imidazolyl, 
25 diethoxy methyl, l^nzyl-piperidin-4-yl, optionalty substituted phenyl or 



Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is -CrV 
phenyl; R* is -{CH^-A 1 where m in the definition of R 4 is 0; R* is phenyl; R* is H; 
where A' is -C[=YyHQCX?); 




30 



YisO; 
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X 1 is benzyl and X 2 is 2-nydroxyethyl; 

or X 1 and X ? are taken together with the nitrogen atom to which they are 




whereY 2 isC-X'orN-X 4 ; 

X' is KCHj^.V-X 9 where m in the definition of X 4 is 0 or 1; and 

X s is selected from the group consisting of furanyt, benzyl, phenyl. 



amino. 




Another preferred compound of formula (I) is wnere R 1 is H; R 2 is H; R 2 is -CH*- 
10 phenyl; R* is rlCH^-A' where m in the definition of R* is 0: R* is phenyl: R* is H; 
where A 1 is -C^Y^X 2 : 
YisO;X 2 is-(CH s ) B1 -Y'.X 3 ; 

where m in the definition of X 2 is 0. 1 or 2; 
Y 1 is 0, -NH-CO-. -CO-NH-. -NH-CO-O-OV. SO, or a bond; and 
!5 X s is methyl, furanyl. pentyl. phenyl, indolyl. p-NO r phenyt. naphthyl. fluorenyl, 

-CHCphenyOj. benzothiazolyl, phthaJamidyl. N,N-dimethytammo, 




Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 2 is -CH r 
indcW-yt; R* is -(CH^.-A' where m in the definition of R* is 0; R 5 is phenyl or t-8u; R* is 
20 H; 

A' is -C(=Y}-N(X 1 X 2 ); 
Y is O or S; X 1 is H; X 2 is -(CH J ).-Y , -X 3 : 
minthedefinfttonofX 2 is0.1or2; 

Y 1 is a bond; and X s is phenyl, c-CI-phenyt. m-CI-phenyl, p-phenytoxy-phenyl, 
25 ZSsJMsopropylphenyl. m-CFrphenyl. p^thoxycartwnyl-phenyl, 2.4- 
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difluofophenyt, m-N0 2 -phenyl. p-benzyloxyphenyl, o-isopropyiphenyl, n-hexyl. 4- 



morphoBno, naphthyj or 
Another compound of formula (I) ts where R 1 is H; R 2 is H; R 3 is -CFVindol-3-yt: 
R 4 is -(CHjJ.-A 1 where m in the definition of R* is 0: R* is phenyl or t-Bu; R* is K 
where A 1 is -C^Y^X 2 ; 
YisOlX^CH^-Y'-X 3 : 



where m in the definition of X 2 is 0, 1 or 2; 

Y* is O. -CO-NH-, -NH-COO-CHj-or a bond: and X 3 is methyl. 3-pentyl phenyl, 
p~NO r phenyl. phthatamidyl, N,N-dimethylaniino, p-aminophenyl, flucrenyl or 



Another preferred compound of formula (i) is where R 1 is H: R 2 is H; R 3 is -CH 2 - 
indot-3-yl; R 4 is -(CH^-A 1 where m in the definition of R 4 is 0; R 4 is phenyl or t-Bu: R 6 is 

H; 

where A 1 is ^Y^NQOX 2 ); 

Y is O; X 1 is hydrogen; X 2 is -(Chy^-X*: 
where m in the definition of X 2 is 0 f 1. 2 or 3; 

Y 1 is O. or a bond; and X 3 is cydopentyl, 4-OH-butyl, N.N-diethylamino. N* 
methyl-pyiTolicin-3-y|, -CH(ethoxy)* phenyl, p-SO/JHrphenyi p-OH-phenyl, o- 
CF,-phenyl ( p-CH>henyt, -CH(phenyl)* 



Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is -CHj- 
indol-3-yt; R 4 is -{CH^-A 1 where m in the definition of R* is 0; R* is phenyl or t-Bu; R 6 is 
H; 

where A 1 is .-CpY)*. 
YisO-^isKCH^.r-X 3 ; 
where m in the definition of X 2 is 0, 1, 2 or 3; 






CKOH 
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Y 1 is -NH-CO, -OC-, -OC- or a bond; and X 3 is t-butyt. 1-methytearbonyt- 
piperidirv4-yl. phenyl, p-Cl-phenyi, ro-CFj-pbenyl, 4-nrtro-naphthyl, p-methoxy- 
phenyl, m-{phenytethyl)-phenyl, indoW-yl or p-aminophenyl. 
Another preferred compound of formula (I) is where R 1 is H; R* is H; R* is 
5 ^H 2 -in<Jol-3-yl, -<CHJ 4 -NH-CO-04-8u or ^CHJrNH,; R 4 is <CH^rA % where m in the 
definition of R* is 0; R 8 is phenyl, o-methoxyphenyl, p-Br-pbenyl, p-nitro-phenyl or p- 
N.N-diethylamino-phenyl; R* is H; 
where A 1 is -C^NpOC*); 
Y is 0: X 1 is H: X 2 is -{CH^-r -X 5 ; 
10 where m in the definition of X 2 is 0; 

Y 1 is a bond; and X 3 is o-Br-phenyl, m-Br-phenyl, p-Br-pbenyl, o-C!-phenyl, m- 
Ophenyl, p-O-phenyi, o-nitro-phenyl, m-nitro-pherryi. p-nrtro-pbenyi, o-CF r 
phenyl, m-CF r phenyl, p-CFj-phenyl, p-F-phenyl. -phenyl, 2,5-di-F- 

phenyl, 2,5-dwnethoxy-phenyl, m-OMe-phenyl, p-OMe-phenyl, 2-CF 3 -4-Cl- 
15 phenyl or 3-nitro-4-F-phenyt. 

Of the immediately above compounds it is preferred that when R 8 is phenyl and 
R 3 is -{CH2)-indol-3-yl that the stereochemistry at the carbon to which R 3 is attached is 
in the Reconfiguration. 

Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is -CH 2 - 
20 indoW-yl. ^CHJ r NH-CO-CW-Bu or -(CH^-NH* R 4 is ^CH^-A 1 where m in the 
definition of R 4 is 0; R* is phenyl, o-methoxypheny» t p-methoxyphenyl, p-Br-phenyl, p- 
nitro-pbenyi or p44^iethylamffK>-phenyi; R* is H; 
where A 1 s -C(=Y)-X*; 
YisO;X 2 is-(CH 2 )«-Y 1 -X 3 ; 
25 where m in the definition of X 2 is 1; 

Y 1 is a bond; and X* is phenyl, o-Br-phenyl. m-Br-phenyl. p-Br-phenyl, o-O 
phenyl, m-Cl-phenyl, p-Ophenyl, o-nrtro-phenyl, m-nftro-phenyl. p-rttr©i>henyl, 
cnCFy-phenyt, m-CFj-phenyi, p-CFVphenyl, o-F-phenyt, m-F-phenyl % p-F-phenyl, 
N t N^wnethyiamino-phenyl, o-OMe-phenyl. m-OMe-pheniyl, p-OMe-phenyl, 3.4- . 
30 cfi-Ophenyl, 3.4,54ri-OMe-phenyl, pMe-phenyl, p-OH-pbenyJ or 2,4-di-F- 

phenyl. 

Of the immediately foregoing compounds when R 5 is phenyl or o-OMe-phenyl 
and R 3 is ^CHaHndol-3-yl; it is preferred thai the compounds are the separated 
enanfomers (R or S configuration) according to the carbon to which R* is attached. 
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Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is - 
(CHJ^H-COO-t-Bu or -{CH^-NH,; R* j$ -{CH^-A 1 where m in the definition of R 4 is 
0; R 5 is phenyl; R* is H;' 
where A 1 is -C^YJ-X 2 ; 
5 YisO;X 2 MCHJ l .-Y , -X 3 ; 

where m in the definition of X 2 is 0, 1 or 2: 

Y 1 is S t S0 2 or a bond; and X 3 is phenyl, 3.4HfrCl-phenyt, 3,4.5-tri-OMe-phenyl. 
p-Me-phenyl. p-OH-phenyi, 2,4-di-F-phenyl, 2-furanyl, 2-pyridinyt. 3-pyridinyl. 
naphthyl. 2-quinolinyi, 3-quinolinyl, 4-quinofinyl. 8-quinoTnyl, 1-isoquinoIinyl. 2- 
1 o thiophene or 2-pyrimkJinyl. 

Another preferred compound of formula (I) is where R 1 is H; R 2 is H; R 3 is - 
(C^-NH-CO-O-t-Bu or -{CH^-NH* R 4 is -(CH^-A 1 where m in the definition of R 4 is 
0; R 5 is phenyl; R* is H; 
where A 1 is -C^Y)* 2 ; 
15 YisO^is^CH^-r-X 3 : . 

where m in the definition of X 2 is 0, 1. 2 or 3: 

Y 1 is a bond; and X 3 is 5-<ncWyl, 3-<ndolyl. 4-indoJyf, 2-<ndoJyl, 5-OMe-indol-3-yl. 
5-OMe-indol-2-yl. 5^H-indcrf-2-yl, 5-OH-*ndo*-3-yl 5-BMndoi-3-yi, 2-Me-indol-3- 
yl, 2-benzothiophene, 3-benzothiophene or 2-benzofuran. 
20 Another profaned compound of formula (!) is where R 1 is H; R 2 is H; R 3 is - 

(CH^-indoW-yi, -(C^-NH-COOt-Bu or-fCH^-NH*; R 4 is -{CH^-A 1 where m in the 
definition of R 4 is 0; R 5 is phenyl. o-OMe-phenyl or p-OMe-phenyt: R* is H; 
whereA'isX 2 ; 
X^^CH^-r-X 3 ; 
25 where m in the definition of X 2 is 1, 2 or 3; 

Y 1 is S, O or a bond; and X 3 is phenyl, o-OH-phenyt, p-OH-phenyl, o-F-phenyl, 
m-F-phenyl, p-F-phenyl, o-CFs-phenyt, o-OMe-phenyl, m-OMe-phenyl, o-nitro- 
phenyl, p-nitro-phenyl, 3,4-cfr-Ophenyl. 2-fwtn>3-OMe-phenyl, o-Br-phenyl, m- 
Br-phenyi, p-Br-phenyi 2-thbphene, 3,4,5-th-OMe-phenyl, p-N,N- 
30 dimethylamino-phenyl, p-OCF 3 -phenyt, p^3-(N.M- 

dimethylamino)propoxy)phenyl. 3-F-4-OMe-phenyt, 2-pyricfinyt 3-pyric8nyt, 4- 
pyridmyt, 2-Ct-qiinolin-a-yl, 2-quinoBnly, methyl, n-butyl n-pentyl, n-hexyi, 3.3- 
dimethyi-butyl, benzyl, cydohexyl or p-t-Bu-phenyt. 
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Another preferred compound of formula (1) '» where R' is H; R* is H: R* is - 
(CH^-NH-CCKM-Bu or -(CH 2 ),-NH,; R* is -{CH^-A 1 where m in the definition of R 4 is 
0; R' is phenyl; R* is H; 
where A' is X*; 
X'Ss-tCH^.-Y 1 -^ 
where m 'm the definition of X 2 is 1 , 2 or 3; 

Y 1 is O or a bond: and X s is phenyl, o-OH-phenyl, p-OH-phenyl, o-F-phenyl, m- 
F-phenyl, p-F-phenyt, o-CF 3 -phenyi, c-OMe-phenyl, m-OMe-phenyi, p-OMe- 
phenyi, o-nitro-phenyl, p-nitro-phenyl. 3.4-di-O-phenyl, 2-nitro-3-OMe-phenyl. o- 
Br-phenyi. m-Br-phenyl. p-Br-phenyt. p-phenyl-pnenyl, 2-thiophene, 3,4,5-tri- 
OMe-phenyl. p^s|,N-dimethylamino-phenyt, p-benzytoxy-phenyl. pOCF s -phenyl. 
p-<3-{N.N-dimetiiyiamino)propoxy)phenyt, 3-F-4-OMe-phenyl. 2-pyridinyl, 3- 
pyridinyl. 4-pyridinyl. 2-Ckjuinofin-3-yt. 2-quinoIinly. 3-indolyl, 6- 
methoxycarbohyMndoJ-3-yl, 1-methyMndol-3-yi. 2wnethyNndot-3-yi. methyl, n- 
butyl. n-pentyl, n-hexyt, 3.3-dimethyWxiyl. benzyl, cydohexyl or p-t-Bu-phenyl. 
Another prefened compound of formula (I) is wnere R' is -{CHJ-CO-Z ; R* is H; 
R s is -{CH^-NH-CO-O-t-Bu, ^CH^ 4 -NH-C0-0-benzy». -<CH,)-phenyl or -{CHjHndot-3- 
yl; R* is -{CH^-A 1 where m in the definition of R* is 0; R 5 is phenyl; R e is H; 

where t is ethyl, phenyl. p-OMe-phenyl, p^>henyi-phenyl, p-CI-phenyl. p-Br-phenyl. 

p-Nj-phenyl, p-F-phenyl. m-nitro-phenyl, p-nitro-phenyl. p-CN-pnenyl. 2,5-di-OMe- 

phenyl. 3.4-di-a-phenyl. N,N-dimethylarnirv>-phenyl, 3-methyM-CS-phenyl or 

naphthyt", 

A'is-C^YJ-X 1 ; 

Yisa.x^-tcrwr-x^ 

where m in the.defnibon of X 2 is 6; 
Y i isO;andX s tst-Bu. 

Another preferred compound of formula Q) is where R 1 is -<CH J )-CO-{CHJ« l -Z' 
where m in Ihe definition of R' "» 0. 1 or 2; R 1 is H; R» is -(CHjHndol-3-yl or -((*y,-NH- 
CO-O-t-Bu; R* is H or -(CH 2 ) m -A 1 where m in the definition of R 4 is 0; R 5 is phenyl, o- 
OMe-phenyl. pwvtro-phenyl, p-Br-phenyl. t-Bu. -CHCCHJrC^-NHKCHjJj-CO-CM-Bu, 
-CH(CH 3 ) r C0-NH-{CH 2 ) r imjda20»-1 -yl, -CH(CH J ) r CO-^a4 2 ) 2 -pyn^2-yl < - 
CH(CH J ) r CO^H-{CH 2 ) 5 -4-moipholino. -CH(C>l J ) r (X)^H-{CH^rkJtn-4-yl or - 
CH(CH^rCO^CH^,N-diethytamino; R*is H; 



n 
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where V is ethyl, propyl, phenyl. p-OMe-phenyl. p-O^henyl. p-Br-phenyt, p-F- 
phenyl. p-rttro-pheny|, rrwiitro-phenyl, p^N-phenyl. p-N,-pbenyl, D-ptenyl-prienyl. 3- 
Me-4-O-phenyl. p-N.NHjiethylamino-phenyl. 2.5-di-OMe-phenyl. 3.4-ol-CI-phenyI, 
3.4-di-F-phenyl. pOCF s -phenyl. p-benryloxy-phenyt. p-pentyl-phenyl, 3.4.5-tri-OMe- 
phenyl. 3-r*rc~4-CI-phenyl. 3^1-4-nitro-phenyl. 3-methy»-5<hlofo^nzothiophen-2- 
y|. 2-benzofuranyl. 3-benzothiopnene. 3-DtenyMsc*azol-5-yl. 3^2.4-di^2-phenyl)- 
isoxazot-5-yl, 3-indolyl, 5-Br-thiophen-2-yl, naphthyl. 




A 1 is -C^YVX 1 ; 

YisOrtfis^CH^-r-X 3 ; 
where m in the definition of X* is 0; 
Y' ts O: and X 3 is t-Bu. 

Another preferred compound of formula (I) is where R 1 and R J are taken 
together to form a compound of formula (lb) or (Ic); 

R 3 is -<CH^ndc4-3-yl, ^CH^pnenyl. -(CH^-NH-CO-O-benzyl or -{CH^-NHj; 

R 5 is phenyl. o-OMe-phenyl. p-OMe-phenyl, p-Br-phenyt. p-nitro-phenyl. t-Bu or 

-CHCCHWj-CO-NhKCHjJj-NHj: R* is H; 

R 7 is ethyl, propyl, phenyl. p-OMe-phenyl. p-CI-phenyl. p-Sr-phenyi, p-F-phenyl. p- 
nitro-phenyl. m-nitro-phenyl. p^N-phenyl, p-Nj-phenyl, p-pheny(-pheny1, 3-Me-4-0- 
phenyl. p-N.N-diethylamino-phenyl. 2.5-di-OMe-phenyt. 3.4-*^4>henyl. . 3.4-di-F- 
phenyl. p-OCF s -phenyl. p-benzyloxy-phenyl. p-pentyl-phenyl. 3.4.5-tri-OMe-phenyl. 
3-nrtro-4-CJ-phenyl, 3-CW-nitro-phenyl, 3-ri)ethyl-5-chJoro-berttothiophen-2-yl, 2- 
bezofuranyt. 3-berizbthiophene. 3-phenyWsoxazol-5-yl. 3-{2.4-dj-CI-phenyl)-isoxazol- 
5-yf, 3Hndotyl. 5-Br-1hiophen-2-yl, naphthyl, 




In another aspect the present invention is directed to a compound of the formula 

00. 
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R 3 




f 



(II) 

the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(II), the pharmaceutically-acceptabte salts or proar\jgs thereof or a pharmaceutical^ 
acceptable salt of said prodrug, 
wnerein 

represents an optional bond: 

R 1 is H. -(CH^OHCHJ^Z 1 , -(CH^-Z 1 . ^CHJ^Z 1 or •{Co^alkyl.CfOHJH- 
(CH^-Z 5 ; 

Z 1 is an optionally substituted moiety selected from the group consisting of (C,- 
C T2 )a!kyl. ben2o[bJthiophene. phenyl, naphthyrt. benzo[b)furanyl. thiophene; 

CO -CO . w 

isoxazolyl. indolyl, ° : 

R J is H or (C,-<V)alkyl; 

or R 1 and R 2 are taken together with the nitrogen atoms to which they are attached to 
fonn a compound of formula (Ha), (lib) or (He). 

R s * . R s 

Oto) R . 01b) (lie) r 5 

^Is^CHjJ.-EKCrU.-Z 2 ; 

E is O. S.-C(Oh -C(0)-O-. -NH-C{0)-0-, -N(C,-C^alkyK:(0)-0- or a bond; 

Z» '» H. (C-C^jjalkyl, amino. (C,-C*)ancytamino. N,hl^C I ^ ia )alkylamino f (C- 

CJalkytguanidtno, or an optionally substituted moiety selected from the group 



13 



WO 02/10140 



PCT/US01/23959 



consisting of phenyl, indolyl, imidazotyl, thiophene. benzothiophene, pyridinyl and 
naphthyl: 
R^s H oMC^-A'; 

A 1 is -C^YVNftfX 7 ), -C(=Y)-X 2 , -C<=NH)-X 2 or X 2 ; 
Y isOorS; 

X 1 is H, (d-CoJallcyL -{CH^-NH^C-Oalkyl. -(CH^-N-dHC-OalkyJ or 
-{CH^-aryl; 

X 2 is -{CH^-r-X 3 or optionally substituted (C-C^alkyl: 

Y 1 is 0, S, NH, OO, (C^CaJalkenyl having one or more double bonds, 
-NH-CO-, -CC-NH-. -NH-CO-O^CH^-, -C=CX S0 2 or a bond; 
X 3 is H. an optionally substituted moiety selected from the group consisting of 
(C-C^alkyl. (C3-C»)cycloalkyl, (C,-C 12 )aflcoxy, arytoxy, {C^Jalkylamino, 
N.N-cMC.-C^alkylamino. •CH-*-{C 1 -C, 2 )akoxy. pyrrolidine, pyridinyl, 
thiophene. imidazolyL piperidinyl, ptperazinyf. benzothiazoiyl, furanyl. indotyt, 
morphotino, benzojbjfuranyl. quholinyi, isoquinolinyl, -{CH^-phenyl. naphthyl. 
fluorenyi, phthalamidyi, pyrimidinyl. 



4 




or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
tNazolyt, 
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-o.-oo -06 



Y 9 is CH-X 4 . N-X 4 . -CO^X 4 ). O or S. 
X* tor each occurrence is independently H or -{CH^-V-X 8 ; 
Y 3 is -C(OK -C(0)0- or a bond: 

X s is hydroxy. (C,-Cu)aflcyl. amino, (C-C.^alkylamino. N.N-di-(C,- 
C 12 )a!kylamino. or an optionally substituted moiety selected from the 
group consisting of aryl. aiyl{C 1 -C 4 )alkyl, furanyl, pyridinyl, indolyl, 
piperidtnyl. -CHfphenylfe, 



R s is (C,-C«)alkyl. (C-CeJalkyl-CfOJ-O-Z 5 . (C r C B )alkyW:(0>-NH-{CH z ) n ,-Z s or optionaUy 
substituted aryt; 

2? for each occurrence is independently amino, ((^-C^alkytamino, amino(C,- 
C 12 )a*yl. {Cr<^)cydoalkylamino. aminotCVC^cycloallcyl, hKC,-C ia )a*yiamino > N.N- 
dKCrC^kytamino, -NH-C^OKHCH^-prenyl, -NH-C{0>-0-(CH J ) B -<C,-C i )alkyl, 
-CH(phenyf)„ (CrOcydoalkyt. 






HjN^C^^Ikyl-CtOJ-O^C^alkyl 
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optionally^bstitmedphenyl^CHj^^OJ-NH^C,^^^-^ 

i 

CfOHMCt-CeJalkyI 

or an optionally substituted moiety selected from the group consisting of imkJazolyi. 

pyridinyl, morphofino. piperidinyl, piperazinyl, pyrazofidinyl. furanyl, phenyl, indolyl 

and thiophene. provided that when m is 0 in the formula for R 5 then V is not -NH- 

C(0)-0-(CH 2 ) 1 ,-pnenyl or -NH-CCOHHCH^-iC-OaJJqrt; 
R'isHorfC-CJalkyJ; 
R' is (C-C^alkyl or -(CHj)™-^ 

Z 4 is an optionally substituted moiety selected from the group consisting of phenyl. 

naphthyl, indolyl. thiophene. benzo[b]furan. benzo[b]thiophene, isoxazolyl. 




Z* is H. (C-CuJaBcyi. or -{CH^-aryl; 

wherein an optionally substituted moiety is opoonaBy substituted by one or more 

substituents. each independently selected from the group consisting of a. F. Br. I, CF,. 

CN. N„ NO,. OH. SOjNH,. -OCF 3 . (C,-C„)alkoxy. -{CH^-phenyHX*)., ^phenyKX*) B . 

-S-tC-CJafcyl. <HCHj ffl -phenyHX«) 0 . -(CHJ.-QOHHC-Oalkyl. -<CH 2 L-C(OHC,- 

C,)alky1. -OKCH^-NHj. -O^CH^-MKKC-CJalkyl. •CKCH a ) B ,-N-dK(C 1 -C^alkyl) l 

-{C^^aDcyKX*). and -(CHjU-phenyl-X 7 ; 

X* for each occurrence is independently selected from the group consisting of 
hydrogen, a F.A.J. NO* N,. CN. OH. -CP* -OCF,. (C-C^lkyl. (C-C^alkoxy, 
-{CHjU-NHj. -<CH 1 ) B -NH-{C,-Oalkyl. ^CH^-N-dH(C,-C t )alkyf) and ^CH^-phenyl; 
X 7 is -NHCHfl+HlVX 1 , wherein X* is thiophene. (C,-CJafcy1 or phenyl; 

m for each occurence is independently 0 or an integer from 1 to 6; and 

n for each occurrence is independently an integer from 1 to 5; 
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10 



provided that 

(a) when R 5 is (C-CJaScyl. or -0(0-0-? and Z» ■ (C,.C„)afcyi or optionally 
substituted aryt: R* is H or (C,-CJalkyl; R T is <C,-C„)allcyl or ? and 2* is thiophene or 
optionafty substituted phenyl, then R> is not -C(OKXOy„-Z where m a 0 and Z is H 
or (C.-C ts )aBcyl or where m is 1 to 6 and Z is H: 

(b) when R* is (C,-C ta )aikyl or optionally subsituted phenyl; R* is H or (C,-CJa»cyl: R 7 is 
(C-C^allcyl and R 5 is -CHCH,)-?. then Z* is not an optionally substituted moiety 
selected from the group consisting of phenyl, indolyl. imidazolyl. thiophene. 
benzothiopnene. pyridinyl, and naphthyi; and 

(c) when R s is H or (C-C^kyt R* is (C-CJalkyl: R 7 is (C^C ia )alkyl: and R 9 is -O-Z 2 or 
-S-Z 1 . then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyi. thiophene. benzothienyl and indolyl. 

A preferred group of compounds of formula (ll).have the following formula: 

(R configuration) 

H 




15 wherein 



; and 



Z 3 is -CHj-NHj. -<CHj>2-NHj. -{CH^-NHj or 
X 1 is KCHiJrNCCH^ and X 1 is benzyl; or 

X' and X 2 are taken together with the nitrogen atom to which they are attached, to form 





20 



Another preferred group of compounds of formula 01) have the following formula: 
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(R configuration) 

IL. 



wherein 
Z'is 




4 




O o 



/ 



and 



X' is -{CHJrNtCH^ and X 2 is benzyl; or 

X 1 and X* are taken together with the nitrogen atom to which they are attached, to form 




17 O 

Yet another preferred group of compounds of formula (II) have the following 



formula: 



NH HI 




NH 



wherein X 2 is fn*toro-phenyi, p-methoxy-phenyt, 2,4-difhwro^henyt or thienyL 

StiH another preferred group of compounds of formula (II) have the following 
formula: 
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wherein X : is p^hloro-phenyl, /wnethoxy-phenyl. phenyl or tNenyl. 

Further still a preferred compound of formula (II) has the following formula: 




5 Furtrer still another preferred compound of formula (II) has the following 

formula: 




NH 



Further still another preferred group of compounds of formula (II) have the 
foBowing formula: 




10 



wherein 
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and R T is m-nitro-phenyl or 2-phenyt-ethyl; or 




R 5 is 0 and R 7 is 3,4Hjichlorophenyj or S ^ ;or 




R 5 is ~ and R 7 is 3.4-dichlorophenyl. 




5 



in another aspect, this invention is directed to a pharmaceutical composition 
composing one or more of a compound of formula (I) or formula (II), as defined 



hereinaoove. and a pharmaceutical^ acceptable carrier. 

:n another aspect the present invention is directed to a- method of eliciting an 
agonist effect from one or more of a somatostatin subtype receptor in a subject in need 
10 thereof, which comprises administering a compound of formula (1) or formula (il) or a 
pharmaceutical^ acceptable salt thereof to said subject 



antagonist effect from one or more of a somatostatin subtype receptor in a subject in 
need thereof, which comprises administering a compound of formula (I) or formula (II) 

15 or a pharmaceuticaBy acceptable salt thereof to said subject 

In another aspect the present invention ts directed to a method of binding one or 
more of a somatostatin subtype receptor in a subject in need thereof, which comprises 
administering a compound of formula (0 or formula (II) or a pharmaceuticaBy acceptable 
salt thereof to said subject 

20 tn another aspect, the present invention is directed to a method of treating 

acromegaly, restenosis. Crohn's cfisease. systemic sderosts, external and internal 
pancreatic pseudocysts and ascites, VIPoma, nestdobtastosts, hyperinsiiinism, 
gastrinoma. ZoIBnger-Bfeon syndrome, diarrhea, AIDS related diarrhea, chemotherapy 
related diarrhea, scleroderma, Irritable Bowel Syndrome, pancreatitis, smal bowel 



in another aspect the present invention is directed to a method of eliciting an 
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obstruction, gastroesophageal reflux, duodenogastric reflux, Cushing's Syndrome, 
gonadotropinoma, hyperparathyroidism. Graves' Disease, diabetic neuropathy, Pagers 
disease, polycystic ovary cfisease, cancer, cancer cachexia, hypotension, postprandial 
hypotension, panic attacks, GH secreting adenomas or TSH secreting adenomas, in a 
subject in need thereof, which comprises administering a compound of form da (I) or 
formula (II) or a pharmaceutical^ acceptable salt thereof to said subject 

In another aspect the present invention is directed to a method of treating 
diabetes meBitus, hyperiipidemia, insufin insensitivity, Syndrome X, angiopathy, 
proliferative retinopathy, dawn phenomenon. Nephropathy, peptic ulcers, 
enterocutaneous and pancreaticocutaneous fistula. Dumping syndrome, watery 
dianhea syndrome, acute or chronic pancreatitis, gastrointestinal hormone secreting 
tumors, angiogenesis, inflammatory disorders, chronic allograft rejection, angioplasty, 
graft vessel bleeding or gastrointestinal bleeding in a subject in need thereof, which 
comprises administering a compound of formula (I) or formula (II) or a pharmaceutical^ 
acceptable salt thereof to said subject. 

In another aspect, the present invention is directed to a method of inhibiting the 
proliferation of helicobacter pylori in a subject in need thereof, which comprises 
administering a compound of formula (I) or formula (II) or a pharmaceutical^ acceptable 
salt thereof, to said subject 

Detailed Description of the Invention 
One of ordinary skill wil recognize that certain substituents feted in this invention 
may have reduced chemical stability when combined with one another or with 
heteroatoms in the compounds. Such compounds with reduced chemical stabffity are 
not prefefTed. 

ln general, the compounds of Formula I or II can be made by processes which 
include processes known in the chemical arts for the production of compounds. Certain 
processes for the manufacture of Formula I or II compounds are provided as further 
features of the invention and are illustrated by the following reaction schemes and 
examples. 

In the above structural formulae and throughout the instant appBcation, the 
following terms have the intfcated meanings unless expressly stated otherwise: 

The afkyf groups are intended to include those alkyi groups of the designated 
length in either a straight or branched configuration. Exemplary of such alkyi groups 
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are methyl, ethyl, propyl, isopropyi, butyl, sec-butyl, tertiary butyl, pentyl. isopentyl. 
hexyt. isohexyl and the Eke. 

When the definition "Co-alky!" occurs in the definition, it means a single covalent 

bond. 

5 The alkoxy groups specified above are intended to include those alkoxy groups 

of the designated length in either a straight or branched configuration. Exemplary of 
such alkoxy groups are methoxy. ethoxy. propoxy. isopropoxy, butoxy. isobutoxy, 
tertiary butoxy. pentoxy. isopentoxy. hexoxy. isohexoxy and the like. 

The term hatogen or halo is intended to include the halogen atoms fluorine. 
10 chlonne, bromine and iodine. 

The lerm cydoaflcyl is intended to include a monc-cydoalkyl group or a bi- 
cycioalkyl group of the indicated carbon number known to those of skill in the art 

The term aryi is intended to include aromatic rings known in the art, which can 
be monc-cydic. bKydic or tri-cydic. such as phenyl, naphthyl and anthracene. 
15 The term heterocyde induces mono-cydic. bkydic and tri-cydic systems 

having one or more heteroatoms. such as oxygen, nitrogen and/or sulfur. The ring 
systems may be aromatic, for example pyridine, indole, quinoline. pyrimidine, thiophene 
(aiso known as thienyl), furan. benzothiophene. tetrazole, dihydroindote, indazote. N- 
formylindole, benzimidazote. thiazole.' and thiadiazote. The ring systems may be non- 
20 aromatic, for example pyrrolidine, piperidine, morphoBne and the like. 

The chemist of ordinary stall win recognize mat certain combinations of 
heteroatorrH»ntaining substituents feted in this invention define compounds which will 
be less stable under physiological conditions. Accordingly, such compounds are less 
preferred. 

25 When a chemical structure as used herein has an arrow emanating from it, the 

arrow indicates the point of attachment For example, the structure 

^^^^^^ is a pentyl group. When an arrow is drawn through a cyclic 
moiety, the arrow indicates that the cyclic moiety can be attached at any of the available 




bonding ports, for example means thai the phenyl can be bonded ortho. 

30 meta or para to the X group. When an arrow is drawn through a bkycfic or a tri-cycfic 
moiety, the arrow indicates that the bi-cycfic or tri-cycfic ring can be attached at any of 
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H 



the available bonding points in any of the rings, for example 



means that 



the indole « bonded either through the phenyl portion of the ring or the nitrogen 
containing ring portion. 

The compounds of the instant invention have at least one asymmetric center as 
noted by the asterisk in the structural formula (I), (la) and (tb). above. Additional 
asymmetric centers may be present on the molecule depending upon the nature of the 
various substituents on the molecule. Each such asymmetric center will produce two 
optical isomers and it is intended that ail such optical isomers, as separated, pure or 
partially purified optical isomers; racemic mixtures or diastereomeric mixtures thereof, 
be included within the scope of the instant invention. 

The instant compounds can be generally isolated in the form of their 
-pharmaceutical^ acceptable acid addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such acids are hydrochloric, nitric sulfuric, 
phosphoric, acetic, propionic maletc, succinic, D-tartaric, L-tartaric. malonic, methane 
sulfonic and the fike. In addition, certain compounds containing an acidic function such 
as a carte xy can be isolated in the form of their inorganic salt in which the counter-ion 
can be selected from sodium, potassium, lithium, calcium, magnesium and the like; as 
well as from organic bases. 

The pharmaceutical^ acceptable salts are formed by taking about 1 equivalent 
of a compound of formula (I) or (I!) and contacting it with about 1 equivalent of the 
appropriate corresponding acid of the salt which is desired. Work-up and isolation of 
the resulting salt is weB-known to those of ordinary skHi in the art 

As is known in the art agonists and antagonists of somatostatin are useful for 
treating a variety of medical conditions and diseases, such as inhibition of H. pylori 
proliferation, acromegaly, restenosis, Crohn's disease, systemic sclerosis, external and 
internal pancreatic pseudocysts and ascites. VfPorna nesidoblastosts, hyperinsufinam. 
gastrinoma, Zolfinger-ERson Syndrome, cSanhea, AIDS related dianhea. chemotherapy 
related diarrhea, scleroderma. Irritable Bowel Syndrome, pancreatitis, small bowel 
obstruction, gastroesophageal reflux, duodenogastric reflux and in treating 
endocrinological diseases and/or conditions, such as Cushsng's Syndrome, 
gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic neuropathy, Paget's 
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disease, and polycystic ovary disease; in treating various types of cancer such as 
thyroid cancer, hepatoma, leukemia, meningioma and conditions associated with 
cancer such as cancer cachexia; in the treatment of such conditions as hypotension 
such as orthostatic hypotension and postprandial hypotension and panic attacks; GH 

5 secreting adenomas (Acromegaly) and TSH secreting adenomas. Activation of type 2 
but not type 5 subtype receptor has been associated with treating prolactin secreting 
adenomas. Other indications associated with activation of the somatostatin subtypes 
are inhibition of insulin and/or glucagon and more particularly diabetes mellitus, 
hyperlipemia, insulin insensitrvity, Syndrome X, angiopathy, proliferative retinopathy, 

10 dawn phenomenon and Nephropathy; inhibition of gastric acid secretion and more 
particularly peptic ulcers, enterocutaneous and pancreaticocutaneous fistula. Dumping 
syndrome, watery diarrhea syndrome, acute or chronic pancreatitis and gastrointestinal 
hormone secreting tumors; inhibition of angiogenesis, treatment of inflammatory 
disorders such as arthritis: chronic allograft rejection: angioplasty; preventing graft 

15 vessel and gastrointestinal bleeding. Somatostatin agonists can also be used for 
decreasing body weight in a patent Accordingly, the compounds of the instant 
invention are useful for the foregoing methods. 

Accordingly, the present invention includes within its scope pharmaceutical 
compositions comprising, as an active ingredient at least one of the compounds of 

20 Formula (I) or (II) in association with a pharmaceutical^ acceptable earner. 

The compounds of this invention can be administered by oral, parenteral (e.g., 
intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant), nasal, 
vaginal, rectal, sublingual or topical routes of administration and can be formulated with 
pharmaceutical^ acceptable earners to provide dosage forms appropriate for each 

25 route of administration. 

SoEd dosage forms for oral administration include capsules, tablets, piBs. 
powders and granules. In such soSd dosage forms, the active compound is admixed 
with at least one inert pharmaceutical^ acceptable carrier such as sucrose, lactose, or 
starch. Such dosage forms can also comprise, as is normal practice, additional 

30 substances other than such inert effluents, e.g., Ii&ricating agents such as magnesksn 
stearate. In the case of capsules, tablets and pits, the dosage forms may also 
comprise buffering agents. Tablets and piBs can addffionafiy be prepared with enteric 
coatings. 
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Liquid dosage forms for oral administration include pharmaceutical^ acceptable 
emulsions, solutions, suspensions, syrups, the elixirs containing inert diluents 
commonly used in the art, such as water. Besides such inert effluents, compositions can 
also include adjuvants, such as wetting agents, emulsifying and suspending agents, 

5 and sweetening, flavoring and perfuming agents. 

Preparations according to this invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, vegetable 
oils, such as olive ofl and com oil. gelatin, and injectable organic esters such as ethyl 

10 oleate ; Such dosage forms may also contain adjuvants such as preserving, wetting, 
emulsifying, and dispersing agents. They may be sterilized by. for example, filtration 
through a bacteria-retaining filter, by incorporating sterifeng agents Mo the 
compositions, by irradiating the compositions, or by heating the compositions. They 
can also be manufactured in the form.of sterile solid compositions which can be 

15 dissolved in sterile water, or some other sterile injectable medium immediately before 
use. 

Compositions for rectal or vaginal administration are preferably suppositories 
which may contain, in addition to the active substance, excipients such as coca butter 
or a suppository wax. 

20 Compositions for nasal or sublingual administration are also prepared with 

standard excipients well known in the art 

Further, a compound of this invention can be administered in a sustained 

release composition such as those described in the following patents. U.S. Patent No. 

5,672.659 teaches sustained release compositions comprising a tractive agent and a 
25 polyester. U.S. Patent No. 5.595,760 teaches sustained release compositions 

comprising a bioactive agent in a gelabte form. U.S. Application No. 08/929.363 filed 

September 9, 1997, teaches polymeric sustained release compositions comprising a 

bioactive agent and chltosan. U.S. Application No. 08/740,778 Bed November 1, 1996, 

teaches sustained release compositions comprising a bioactive agent and cydodextrin. 
30 U.S. Application No. 09/015.394 fBed January 29. 1998. teaches absorbable sustained 

release compositions of a bioactive agent The teachings of the foregoing patents and 

applications are incorporated herein by reference. 

In general, an effective dosage of active ingredient in the compositions of this 

invention may be varied; however, it is necessary that the amount of the active 
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ingredient be such that a suitable dosage form is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, art on the 
duration of the treatment all of which are within the realm of knowledge of one of 
ordinary skill in the art Generally, dosage levels of between 0.0001 to 100 mg/kg of 

5 body weight daily are administered to humans and other animals, e.g., mammals. 

A preferred dosage range is 0.01 to 10.0 mg/kgof body weight daily, which can 
be administered as a single dose or divided into multiple doses. 

Compounds of the instant invention can be and were assessed for its ability to 
bind to a somatostatin subtype receptor according to the following assays. 

1 0 Human somatostatin subtype receptor binding studies: 

The affinity of a compound for human somatostatin subtype receptors 1 to 5 (sst„ 
sst 2 , sst 3 , sst« and sst* respectively) is determined by measuring the inhibition of p 25 !- 
Tyr^JSRlF-U binding to CHO-K1 transfected cells. 

The human sst, ceceptor gene was cloned as a genomic fragment A 1.5 Kb 

15 Psfl-Xmnl segment ccntaing 100 bp of the 5 , -untranslated region, 1.17 Kb of the entire 
coding region, and 230 bp of the 3'-untranslated region was modified by the Bglll linker 
addition. The resulting DNA fragment was subdoned into the BamH\ site of a pCMV-81 
to produce the mammalian expression plasmid (provided by Dr. Graeme Bell, Univ. 
Chicago). A clonal cell line stably expressing the sst* receotor was obtained .by 

20 transfection into CHOK1 cells (ATCC) using the calcium phosphate co-precipitation 
method (1). The plasmid pRSV-neo (ATCC) was included as a selectable marker. 
Clonal cell fines were selected in RPMI 1640 media containing 0.5 mg/ml of G418 
(Gibco), ring ctaned, and expanded into culture. 

The human sst 2 somatostatin receptor gene, isolated as a 1.7Kb BamHt-H/ncflll 

25 genomic DNA fragment and subdoned into the plasmid vector pGEM3Z (Promega). 
was kindly provided by Dr. G. Bed (Univ. of Chicago). The mammafian ceil expression 
vector is constructed by inserting the 1.7Kb SamHI-Hfrdtl fragment into compatible 
restriction endonuctease sites in the plasmid pCMVS. A donal ceil fine is obtained by 
transfection into CHO-K1 cets using the calcium phosphate co-preapitation method. 

30 The plasmid pRSV-neo is induded as a selectable marker. 

The human ssfe was isolated at genomic fragment and the complete coding 
sequence was contained within a 2.4 Kb Ba/rHUhUndlU fragment The mammafian 
expression plasmid, pCMNMti was constructed by inserting the a 2.0 Kb Ncd-HMM 
fragment into the EcoR1 site of the pCMV vector after modification of the ends and 
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addition of EcoRl Bakers. A dona! cell line stably expressing the sst, receptor was 
obtained by transfection into CHO-K1 cells (ATCC) using the calcium phosphate co- 
precipitation method. The ptasmid pRSV-neo (ATCC) was included as a selectable 
marker. Clonal cell lines were selected in RPMI 1640 media containing 0.5 mg/mi of 
5 G418 (Gibco). ring cloned, and expanded into culture. 

The human sst< receptor expression plasmid, pCMV-HX was provided by Dr. 
Graeme Bell (Univ. Chicago). The vector contains the 1.4 Kb Nhe\-Nhei genomic 
fragment encoding the human sst«, 456 bp of the S'-untransiated region and 200 bp of 
the 3 -untranslated region, clone into the Xbal/£coR1 sites of PCMV-HX. A donai cell 
10 line stably expressing the sst* receptor was obtained by transfection into CHO-K1 ceHs 
(ATCC) using the caiaum phosphate co-precipitation method. The plasmid pRSV-neo 
(ATCC) was included as a setectabte marker. Clonal cell lines were selected in RPMI 
1640 media containing 0.5 mg/ml of G418 (Gibco), ring doned, and expanded into 
culture, - 
15 The human sst^ gene was obtained by PCR using a H genomic done as a 

template, and kindly provided by Dr. Graeme Befl (Univ. Chicago). The resulting 1.2 Kb 
PCR fragment contained 21 base pairs of the 5 '-untranslated region, the full coding 
region, and 55 bp of the 3'Hjntranslated region. The done was inserted into EcoRl site 
of the plasmid pBSSK(+). The insert was recovered as a 1 2 Kb H/ndlll-Xbai fragment 
20 for subdoning into pCVM5 mammalian expression vector. A donai cell line stably 
expressing the SST 5 receptor was obtained by transfection into CHO-K1 ceils (ATCC) 
using the calcium phosphate co-predpitatsori method. The plasmid pRSV-neo (ATCC) 
was inducted as a selectable marker. Clonal cell fines were selected in RPMI 1640 
media containing 0.5 mg/ml of G418 (Gfoco), ring doned, and expanded into culture. 
25 CHOK1 ceils stablie expressing one of the human sst receptor are grown in RPM1 1640 
containing 10% fetal caff serum and 0.4 mg/mi genetkan. CeBs are coBected with 0.5 mM 
EDTA, and centrifuged at 500 g for about 5 min. at about 4°C. The pellet is resuspended 
in 50 mM Tris. pH 7.4 and centrifuged twice at 500 g for about 5 min. at about 4*C. The 
cells are tysed by sonication and centrifuged at 39000 g for about 10 min. at about 4*C. 
30 The pellet is resuspended in the same buffer and centrifuged at 50000 g for about 10 min. 
at about 4*C and membranes in resulting peRet are stored at - 80*C. 

Competitive inhibition experiments of f a l-Tyr")SRIF-14 bindng are run in 
duplicate in polypropylene 96 well plates. Cell membranes (10 pg proteWwefl) are 
ncubated with [ to l-Tyr J, JSRIF-14 (0.05 nM) for about 60 min. at about 37*C in 50 mM 
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HEPES (pH 7.4), 0.2% BSA. 5 mM MgCt,, 200 KlU/ml Trasyiol, 0.02 mg/ml bacitracin and 
0.02 mg/ml phenylmemytsulphonylfiioridc. 

Bound from free r^-Tyr ,1 }SRJF-14 is separated by immecSate filtration ttvough 
GF/C glass fiber filter plate (UniBter, Packard) presoafced with 0.1 % potyethytenrune 
5 (P.E.I.), wing Fiftermate 196 (Packard) ceil harvester. Filters are washed with 50 mM 
HEPES at about 04T for about 4 sec. and assayed for radioactivity using Packard Top 
Count 

Specific binding is obtained by subtracting nonspecific binding (deteimined in the 
presence of 0.1 pM SRIF-14) from total binding. Binding data are analyzed by computer- 
10 assisted nonlinear regression analysis (MDL) and inhibition constant (Ki) values are 
determined. 

The determination of whether a compound of the instant invention is an agonist 
or an antagonist is oetermined by the following assay. 
Functional assay: Inhibition of cAMP intraceBuiar production: 
15 CHO-K1 Ceils expressing human somatostatin (SRIF-14) subtype receptors are 

seeded in 24-wefl tissue culture mutfdishes in RPM1 1640 media with 10% FCS and 0.4 
mg/ml geneticm. The medium is changed the day before the experiment 

Cells at 10 5 ceils/well are washed 2 times by 0.5 ml and fresh RPMI with 0.2% 
BSA supplemented with 0.5 mM (1) ^sobutyM-methytxanthine (IBMX) and incubated 
20 for about 5 mm at about 37*C 

• Cydic AMP production is stimulated by the addition of 1mM forskoiin (FSK) for about 
15-30 minutes at about 37*C. 

• The agonist effect of a compound is measured by the simultaneous addition of FSK 
(1|iM) . SRIF-14 (1<T 2 M to 10* M) and a test compound (10"° M to 10* M). 

25 • The antagonist effect of a compound is measured by the simultaneous addition of 
FSK (1*iM) , SRIF-14 (1 to 10 nM) and a test compound (1C 10 M to 10* M). 

The reaction medium is removed and 200 ml 0.1 N HQ is added. cAMP is 
measured using radioimmunoassay method (Kit FlashPlate SMP001A, New England 
Nuclear). 

30 The compounds of the instant invention are synthesized according to the 

following procedures and examples. 

SYNTHESIS OF BROMOKETONES : 
General Procedure: Two different methods can be applied: starting either from a 
carboxyfic acid or an aryketone. 
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First method: Starting from a carboxyfic acid (Machotan. L; Skursty, L. Chem 
listy, 1955. 49. 1385-1388. Bestman, H.J.. Seng. F.. Chem. Ber., 1963. 96. 465-469). 

O 



O 

A 




A carboxyiic acid is first converted into an acyi chloride using cxatyi chloride or 
thionyl chloride or activated as a mixed anhydride with an alkylchloroformate 
(isobutylchloroformate (Krantz, A., Copp. L.J., Biochemistry, 1991, 30. 4678-4687) or 
ethylchtorofonnate (Podlech, J., Seebach. D., Liebigs Ann.. 1995, 1217-1228)) h the 
presence of a base ( trie thyt amine or N-methyi morpholine). 

The activated carboxyt group is then transformed into a diazoketone using 
ethereal diazomethane or trimethylsflykfiazomethane (Aoyama, T., Shtori. T.. Chem. 
Pharm. Bull., 1981, 29. 3249-3255) in an aprotic solvent such as diethyl ether, 
tetrahydrofuran or acetonitrite. 

The bromination is then carried out using a brominating agent such as HBr in 
acetic acid, hydrobromic acid in water or in diethyl ether. 

Preparation 1 

1-BrottK)-^4<Moro^enaxyy3rmethyte : 

q 1MCOCD, " Q 

CI 

To a solution of chkxo-4-phenoxy-2<4sobutyric acid (2.15 g. 10 rnmol) in 10 mi of 
anhydrous dchloromethane at about 0*C were added oxatyf chloride (5.5 ml , 11 rnmol 
of a 2M solution in dichloromethane) and OMF(2 drops, catalytic amount) via a septum 
under nitrogen atmosphere. The solution was stirred and a Sowed to warm up to room 
temperature over about 3 hrs. Concentration under reduced pressure afforded the 
cmde add chloride which was used directty without further purification. 
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The acytchtonde was added dropwise at about 0 # C to a solution of TMSCHN, 
(1 1 ml, 22 mmoO in THF-acetonrtrilc (1:1, 10 ml). The mixture was stirred at about 25*C 
for about 1 hour and then evaporated in vacuo. 

A solution of the diazoketone in dichtoromethane (10 ml) was added dropwise 
5 during about 10 minutes to a vigorously stirTed mixture of concentrated hydrobromic 
add (5 ml) in cSchtoromethane (20 ml). Nitrogen was evolved and a slight temperature 
rise occurred. After stirring for about a further 10 min. f the mixture was dButed and the 
organic layer was washed with water (3 times 20 ml), dried over magnesium sulfate and 
evaporated. Rash chromatography of the residue eluting with AcOEt/Heptane (1 ;4) 
10 afforded the desired product with a yield of 79% (2.3g). 

'H-NMR in CDQ3 (100 MHz) 6: 7.05 (m, 4 H, arom. H), 4.41 (s. 2 H. CHj), 1.53 (S, 6H. 
2CH 3 ). 

Preparations 2-6 

The following compounds were prepared analogously to the procedure 
15 described for Preparation 1: 

O 



Prep. # 


R 


Yidd. 


2 




78% 


3 




60% 


4 




10% 


5 




79% 


6 


of 

M 


41% 



9 Compounds already described in literature. - 
Second method: Starting from a methyl ketone 
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0 o 

A methyl ketone is converted to a bromoketone by using different brominating 
agents: 

- CuBr 2 (King, LC, Ostrum, G.K.. J. Org. Chem., 1964, 29. 3459-3461) heated in 
5 AcOEtordioxane. 

. f^bromosuccinimide in CCU. 

. Bromine in glacial acetic acid or sulfuric acid. 

- Phenyttrimethylammonium tribromide (Sanchez, J. P.. Parcel*. R. P ? . J . Heterocyclic 
Chem., 1988. 25. 469-474) at 20-80 # C in an aprotic solvent such as THF. 

10 - Use of a polymer supported brominating agent such as perbromide on Ambertyst A- 
26. poly(vinylpyridinium hydrobromide peibromide) resin (Frechel J. M. J., Farrall, M. 
J., 1 Macromol. Set. Chem., 1977. 507-514) in a protic solvent such as methanol at 
about 20-35 # C for about 2-100 h. 

Preparation 7 

15 uBrvn^2'(X4 t S'tnmethoxy^eny0^anone : 

To-a solution of 3.4.5-trimethoxyacetophenone (2.1 g. 10 mmof) in methanol (30 
ml) was added pyridine hydrobromide perbromide polymer (1.4 eq). The resulting 
mixture was shaken at room temperature for about 2 hours and the reaction was 
20 stopped by filtration. The polymer was washed with methanol and the filtrate was 
evaporated in vacuo. The product was then purified by flash chromatography 
(AcOEt/Heptane, 1 :4) affording 1.5 g (53% ) of a white solid. 

'H-NMR * COC1, (100 MHz) 8 : 7.2 (s. 2H. H arom.), 4.4 (s, 2H, Oy. 3.9 (m, 9H, 3 
OCHj). 

25 Preparations 8-17 

The fbtawing compounds were prepared analogously to the procedure 
described for Preparation 7: 
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Prep.# 


R 


Reaction time (h) 


YiekJ 


8 


erf. 


8 


78 


9 




7 


72 


10 




85 


62 


11 


• 


2 


62 


12 




10 


56 


13 


OMb • 


2 


53 


14 

J 


F 


8.5 


27 


15 

i 


~oS 

H • 


3 


43 


16 


O 


3 


77 


17 


<&r. 


3 


95 



• Compound already described in literature. 

SYNTHESIS OF (MIDAZOYL COMPOUNDS : 
General Procedure: An amino acid is transformed to its cesium salt using 
cesium carbonate in a polar solvent such as DMF/H 2 0 (1:1) or EtOH/HjO (1:1). An 
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ester is then obtained using an appropriate bromoketone in a polar aprobc solvent such 
as dry DMF. The cesium bromide formed is filtered off and ammonium acetate is added 
in an aprotic solvent having a high boiling point such as xylene or toluene or in a probe 
acidic solvent such as acetic acid. The mixture is refiuxed using a Dean-Star* trap fcr 
about 0.5-10 hours. In the scheme immediately betow, PG is a protecting group, 
preferably a carbamate, such as t-Boc or benzyl carbamate. 




R 



.3 2) Br-CHj-CO-R* 




Example 1 

10 2J(1Syi~peMutoxycarbonylamto 
methoxyphenythlH-imkiazole: 




H 



H 




N 

H — O 



A solution of Boc-(D.L)-Trp-OH (10 g. 32.8 mmol) and cesium carbonate (0.5 
eq.. 5.34 9) > n EtOH/HsO (1:1. 70 ml) was shaken for about 30 minutes at room 
1 5 temperature, and then concentrated in vacuo at about 40"C. 

To the resulting salt in 40 mL of dry DMF was added 40ml of a solution of 2- 
bromo-^-rnethoxyacetopnerione (7.66 g, 1 eq.) in dry DMF. The mixture was stirred for 
about 1 hr at room temperature under argon and then concentrated under reduced 
pressure. Bhyl acetate was added (100 ml), the mixture filtered, and the CsBr washed 
20 with ethyl acetate. The filtrate was then concentrated under reduced pressure. 

A solution of the foregoing titrate and ammonium acetate (50.5 g, 20 eq.) in 
xylene (240 ml) was refluxed for about 3 hours at about 150*C. Excess NH<OAc and 
HjO were removed using a Dean-Startc trap. The progress of the reaction was 
monitored by tic (eJuent CHjCf^MeOH, 955). The mixture was then concentrated 
25 under reduced pressure. The resulting residue was dissolved in ethyl acetate (100 mf) 
and washed with saturated aqueous NaHCOj solution until basic pH, and with brine 
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until neutral pH. The organic layer was then dried over MgS0 4 , and concentrated under 
reduced pressure. 

Purification of . the resulting residue by flash chromatography (eluent: 
CH,Clj:MeOH, 95:5) afforded the desired compound (8.7 g. yield: 61%). 
'H-NMR (CDCt* 100 MHz) 5: 8.00 (s. 1H. NH), 7.80 (m. 2H. arom. H). 7.20 (m. 9H. 
arom. H, NH), 5.40 (m. 1H. NH). 5.10 (m, 1H, CH), 3.80 (s. 3H. OCHJ. 3.50 (m. 2H. 
CH,), 1.50 (s. 9H, 6 CHJ. LCMS : mte = 433.3 (M+H). 

Example 2 

N-[2-tertbutaxycarbonylamino ethyq-2W(1S)>Wtertbutoxycarbonylambo)'2-{1H)' 
indd-3-yOethyQ-lH^idszol-4-yf}-isobutyramide : 




A solution of the 2^(1S>Htertbirtoxvcarbonyiamino)-2-(ir^ 
4-yQ-2wnethyHfopionic aod-methyl ester 1 (2.6g, 6 mmoO, (prepared according to the 
procedure described in Example 1) and UOH.HjO (1.7g. 6.6 eq.) in THF (50 ml) were 
stirred at about 80*C for about 3 hours. The progress of the reaction was monitored by 
Uc (CHjCtjJAeOH, 95:5). The resulting mixture was then concentrated in vacuo. About 
50 ml of water was added to the residue which was then acidified with gtadal acetic 
acid until about pH 5. The product of the reaction was then extracted with ethyl acetate 
(3 x 50 ml) and washed with brine until neutral pH. The organic layer was dried with 
MgSO* and concentrated under reduced pressure. The resulting intermediate 2 was 
obtained after crystaffization in diethyl ether with a yield of 80% (2g). 'H-NMR (400 
MHz, DMSO) & 10.9 (s, 1H. NH), 7.1 (m. 7H, arom. H, NH). 5.00 (m, 1H, CH), 3.3 (m. 
2H, CHJ, 1.3 (m. 15H. 5 CH,). LC/MS : nVz = 525.1 (M+TFA), m/z * 413.2 (M+H). 
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The 2-(2-£(1S)-1 Htertbutoxycartx>nylamino)-2-{(1 H)-indol-3-yf}ethyl]-1 H-imidazoW 
4-yQ-2-*nethyl-propionic acid 2 can be activated preferentiaty by carbonyldimidazole in 
an aptotic solvent such as THF or OMF at about 20-1 00*C for about 1-4 houn. 

A solution of the acid 2 (1g, 2.4 mmoO and caitoonyidurmdazole (0.39g 9 2.4 
5 mmoi) in dry THF (20 ml) was shaken for about 1 hour at room temperature (25*C). 

N-8oc-ethyiene-d$arnine (0.43g, ZJ mmol) was added and the mixture was 
shaken for about 1 hour at about 25*C. 

The mixture was diluted in ethyl acetate (100 ml) and washed with saturated 
aqueous NaHCO, solution (2 x 50 ml) and brine until neutral pH. The organic layer was 
10 then dried over MgSO*. and concentrated in vacuo. 

Purification of the resulting residue by flash-chromatography (in CH 2 Clj :MeOH. 
95:5) afforded the desired products with a yield of 77% (1g). 

'H*NMR (400 MHz, DMSO) 5 : 11.6 (s. 1H, NH), 10.7 (s, 1H, NH). 7.00 (m, 9H, arom. 
H, NH). 4.8 (m, 1H, CH). 3.00 (m. 6H f 3 Chy. 1.3 (m. 24K 8 Oy. LC/MS : mtz = 
15 667.3 (M+TFA), 555.3 (M+H). 

Exam exes 3*1178 

The following compounds were prepared analogously to the procedure 
described for Example 1 or 2 using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those * 
20 skilled in the art or as enabled by the teachings herein. Each combination of R 3 . R 5 
shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (PG (2 substituentsJR 3 (12 substituentsMR 5 (49 substituents)) _ 
= 1176. 




25 

PG can also be hydrogen in the foregoing formula. 
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R 3 : 




• for this substttuem, the corresponding imidazole derivative was obtained after deprotectton 

via catalytic hydrogenstion of the benzytoxyphenyl substituent 
- for this substftuent the corresponding imidazole derivative was obtained after deprotection 

via catalytic hydrogeoatJoo of the nitrophenyl substttuem 

Z 3 : 
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SYNTHESIS OF AMIDES FROM IMIDAZOYL INTERMEDIATES 



H 2 N 




N v 1)XK:OjH,CDI ^ 



2) Aninomethytated HN jy — R 6 

resin \/ 




General procedure: Carboxyfic acids are activated overnight at room 
temperature with carbonyldiimidazole in an aprotic solvent such as chloroform, THF or 
THF/DMF before addition of an amino starting material as shewn above followed by a 
further 12-15 hours of stimng. The excess acylating agent is quenched with 
ammomethylated resin for about 12-15 hours and then purified on silica gel pad with 
dichioromethane or ethyl acetate as eluent 

For protected basic derivatives (R*= (CH^NHBoc and/or X= containing NHBoc 
group), the corresponding deprotected compounds were obtained after treatment under 



acidic condition (DCM/TFA 1 0%) to remove the Boc group. 

Example 1179 

2^7 SM^2-A//afl^^ 1H-imidazoie 
(QnHnN.O* MW=396.45): 



2-Furancarbcxyiic acid (12.6 mg, 0.11 mmoO was activated overnight at about 
22*C with carbonykfimidazote (0.11 mmd, 0.2M in chloroform). 2^(1SH-Amino-2- 
[indo^3-y IJethylH^heny^l hHmidazote (0.1 mmoi, 0.5M in chloroform) was added to 
the media and the mixture was stirred for about 12 hours at about 22*C. 
Aminomethylated resin was then added (50-60 mg, 1.2 mmoVg, Novabiochem) in order 
to quench the excess of acylating agent for about 12 hours. Purification on siica gel pad 
(200 mg, ABtech) wrth ethyl acetate as eluent gave the expected product (372 mg. 
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94%). 'H-NMR (CDCl,, 100MHz) 5: 8.36 (br s. 1H) : 7.67-6.4 (m. 16H) . 5.48 (qd, 
J*7.1Hz, 1H) ; 3.6 (ABX system, 2H). IC/MS : mte * 397 (M+H). 

Fitamplea 1180 -3615 
The following compounds were prepared analogously to the procedure 
described for Example 1179 using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 5 . R* and 
X 3 , shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying <R* (4 substituents))(R s (7 substituents)KX J (87 substituents)) 
= 2436. 

O R 3 



rV 
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H * U R ' H,N 

H 

0* H 



X 



HjN 

H,N 





HN^> HjN 



SYNTHESIS OF UREAS AND THIOUREAS FROM IMIDA20YL INTERMEDIATES 
From isocyanates and isothiocyanatM: 

Y 

UJPNCY.CHCI, . JL 
5 Rm.Temp. N 

R 2) Aminomethyiated 
resin Rnt T€nnp. 

YisOorS 

General procedure: Isocyanates or isotruocyanates are shaken overnight at 
room, temperature with an imidazoyl intermediate in an aptotic solvent like 
dichloromethane. chloroform or chJoroform/DMF. The reaction is quenched by addition 
of aminomethylated resin for about 12-15 hours and purified on sSca gel pad with ethyl 
10 acetate as eluent 

For protected basic derivatives (R 3 = (CH^NHBoc), the corresponding 
deprotected compounds were obtained after treatment under acidic condition 
(DCM/TFA 10%) to remove the Boc group. 

Exarngg 3fiie 

15 2-tfl/?>Wf2.«ffluo*>p^>4)an^ 
imidazole (C^nFfifi, MW=45T.49): 
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2,6-DifluofophenylisocYanate (36 pL, 0.3 mmoO and 2^0flH-amino-2-Tindol-3- 
yl]etoylH-P hen y^ 1H ^ m »dazote (60.4 mg t 0.2 mmol) were stirred overnight in 2 mL of 
anhydrous dichlor omethane. Filtration and purification by flash chromatography on silica 
5 gel (ethyl acetate/heptane 1 :1 as eluent) afforded the expected product as a white 
powder (27 mg, 30%). 'H-NMR (DMSO D $l 400MHz) 5: 1£03 (s. 1H) ; 10.77 (s, 1H) ; 
8.47 (s. 1H) ; 8.1 (dd. 1H) ; 7.8-6.92 (m. 14H) ; 5.11 (dd. J=7 and 14Hz. 1H) ; 3.3 (m. 
2H). LC/MS : mfz = 458 (M+H). 

Examples 3617 - 4435 

10 The following comoounds were prepared analogously to the procedure 

described for Example 3616. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabied by the teachings herein. Eacn combination of R 5 . R 5 , and 
X 2 with Y is O or X 2 with Y is S, shown below, were or can be synthesized, therefore, 

15 the number of Examples are calculated by multiplying (R 3 (3 substituents))(R 5 (7 
substituents))(X 2 (39 substituents)) = 819. 



Y R 3 




20 R 5 : 
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X* when Y » O: 



cr cr c6 - 0 cr ^jx 




.Br.f.OUt.NOjCFJ 




BrF.OMe.MOj.CFJ 

ia.Br.F.OMe < NO ? .CFJ 



N0 3 OMe O 

X 2 when Y is S: 



From carbamate intermediates and primary and secondary amines: 

General Procedure: The preparation of carbamate intermediates is described in 
5 the literature (Takeda, IC et al., Tetrahedron Letters 1983, 24, 4569-4572; Nimura, N. et 
ah. Anal. Chem. 1986, 58, 2372-2375) from amino derivatives and N.N'- 
disuccinimidytearbonate in acetonitrile at room temperature. 

O R 3 




Example 4436 

10 2^(1Ryi-[(Zttmo-1i)yrrolidinytoxy) 
imidazole (C^/ifi* MW=443.46) : 
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302.4 mg (1 mmol) of 2-{(lR}-1-amino-2-[indol-3-yQethyiH-phenyHH-imida20le 
previously dissolved in 20 mL of anhydrous acetonitrile was adoed dropwise to a 
solution cf N.N'-disucanimicrylcarbonate (528 mg. 2 mmol. DSC) in 20 mL of anhydrous 
5 acetonitrile during 1.5 hour. After a further 4 nours of stirring at room temperature, the 
solvent was evaporated in vacuo and the residue redissotved in 30 mL of chloroform. 
Excess DSC was then discarded and the organic layer washec wttn waier (4x30 mL). 
dr.ec over MgSO, ana concentrated to ootain a Brown solid (215 mg- 49%). 'h-NMR 
rCOCi,. 100 MHr) 5: 8.22 (brs. 1HJ : 8.1-7.08 (m. 12H) ; 5.9 (br s. 1H} ; 4.97 (dd. J=3.6 
10 and 5.3Hz. 1H) : 3.75 (dd, J=3.6 and 14.8Hz. 1H> . 3.06 (dd. J=9.7 and 14.6Hz, 1H) : 
2.96 (s. 2H) : 2.89 (s. 2H). LC/MS : mlz = 329 ((M+H>-SuOH. 




General procedure: A primary or seconoary amine is stirred for aoout 2-15 hours 
15 at room temperature with a carbamate intermediate in an aprotic solvent like 
acetonitrile. Tetrahydrofuran and aminomethylated resin are then added and the 
reaction is then stirred for about 12-15 hours. Ureas are isolated after filtration, rinsed 
with ethyl acetate and evaporated in vacuo. 

For protected basic derivatives (R 3 = (CH^NHBcc), the corresponding 
20 deprotected compounds were obtained after treatment under acidic condition 
(DCM/TFA 10%) to remove the Boc group. 

Example 4437 
2H(1R)-1H(Benzylamino)cartx)nylanw 
(CnHxHsO, MW*435.S3): 
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Benzylamine (5 jtL, 50 mmoQ and 2^(1/^1-amino-2-Tmdol-3-ynethyO-4i5heny|. 
IH-imidazote (24 mg. 54 mmol) were stirred for about 2 hours at room temperature in 
anhydrous acetonitrile. Aminomethylated resin (50 mg. 0.75 mmol/g. Novabtochem) 
was then added and after further stirring overnight, the title product was obtained by 
filtration on silica gel pad (200 mg) and evaporated in vacuo as a brown powder (20 mg, 
92%). 'H-NMR (DMSO 0,, 100 MHz) 8: 10.8 (br s. 1H) ; 7.9-6.88 (m, 17H) ; 6.53 (m, 
2H) ; 5.12 (dd. J=6 and 14.6Hz, 1H) ; 4.28 (m, 2H) ; 3.25 (m, 2H). LC/MS : mfe = 436 
(M+H). 

Examples 4438- 8469 
The following compounds were prepared analogously to the procedure 
described for Example 4437. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R*. R 5 and 
NX'X*. shown below, were or can be synthesized, therefore, the number of Examples 
are calculated by multiplying (R 3 (3 substituentsJXR 5 (12 substtuenteJXNX'X 3 (112 
substituents)) = 4032. 




R 3 : 

H 

R 5 : 



CO - 



45 
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>k or 

o 
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X'JCN: 

Jn 



— * *j« ""-of* 





CK* <^ p^s cr* 

QP^r err ^-^swi-Oa^ 

l,Br,F,OMe,CF v NO r Me] 
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Secondary 



4 



ojlo . ,co; • -O-O CUD ^ 

9 

xy> 0 )ui? _,£fx5 h~<£P 



pChiral 
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SYNTHESIS OF SECONDARY AMINES BY REDUCTIVE AMINATIONS OF 
IMJDA20LYL INTERMEDIATES 

(KaWor. S.W. , Siegel. M.G. ; Fritz, J.E ; Dressman, BA ; Hahn, , PJ. 
Tetrahedron Letters 1996, 37. 7193-7196) 
R\ 

IJAKJHO.MeOH a 1 

2) Borohydride 
resn 

3) Carboxaldehyde 
g resin, DCM 

General procedure: Condensation of aldehydes with an imidazolyi intermediate 

in a probe solvent like methanol yields mines which are reduced in presence of 

AMBERLITE® IRA-400 borohydride. The siuny is then shaken overnight and the 

excess amino intermediate is quenched by addition of dichlonomethane and aldehyde 

10 Wang resin. After further overnight stirring, the mixture is filtered, evaporated aid 

purified on silica gel pad with ethyl acetate as eluent 

For protected basic derivatives (R 3 = (CH^NHBoc). the corresponding 

deprotecied compounds were obtained after treatment under acidic condition 

(DCM/TFA 1 0%) to remove the Boc group. 

15 5*ampte B470 

2j(1R)-W(^ethoxybenzyl)amino}-2fm^^ 

. (CvHteNA MW=42Z54): 





MeO^ * 

2-{(1^1-Amino-2<indo^ (36.3 mg, 0.12 mmol) 

20 and p-anisaldehyde (12 yL 0.1 mmol) in 1 mL of methanol were shaken for about 2 
hours at about 22*C. Borohydride resin (76 mg. 2.5 mmoVg, AMBERUTE® IRA-400) 
was then added and the slury was stirred overnight before adefition of dichloromethane 
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(1 mL) and aldehyde Wang resin (31 mg, 3.22 mmoi/g, Novabiochem). After about 8 
hours of stirring, the slurry was then filtered and evaporated in vacuo to give a yellow 
solid (32.2 mg, 76%). 'H-NMR (CDO* 100MHz) 5: 8.86 (br s. 1H); 7.73-6.68 (m, 15H) ; 
4.62 (s, 1H) ; 4.33 (dd. J=4.7 and 8.5Hz. 1H) ; 3.81 (s, 2H) ; 3.74 (s, 3H) : 3.27 (ABX 
S system, 2H) ; 2.26 ($, 1H). LC/MS : m/Z - 423 (M+H). 

Examples 8471 - 9331 
The following compounds were prepared analogously to the procedure 
described for Example 8470, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
10 skilled in the art or as enabled by the teachings herein. Each combination of R 3 , R 5 and 
A', shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 9 (3 substituents))(R 5 (7 substjtuerrts)XX J (41 substtuents)) 
= 861. 
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SYNTHESIS OF AMIDINES BY CONDENSATION OF AN IMIDAZOLYL WITH 

THKMMIDATES 




5 A series of thioimidates were previously synthesized by condensation of 

ihicamides and iodomethane in acetone at room temperature. The precipitate was 
collected and then rinsed with acetone. Thioimidates so formed were used without 
further purification. 

General procedure: Thioimidates are stirred overnight at room temperature with 
10 an amino intermediate in 2-propanol or 2-propariotfDMF before addition of 
tetrahydrofuran and aminomethytated resin. Further stirring overnight followed by 
filtration and washing with ethyl acetate yields an iodohydrate amidine after evaporation 
in vacuo. 

For protected basic derivatives (R 3 = (CH^NHBoc), the corresponding 
15 deprotected compounds were obtained after treatment under acidic condition 
(DCM/TFA 1 0%) to remove the Boc group. 

Example 9332 
2^(1Ryi-l(2-Thienyt(in)ino)methy0anw^ 
hydrckxfide (CJi„N^Hl, MW=539.43) : 




2^(1/?H-Amino-2^!*k^^ (15.1 mg, 0.05 mmoQ 

and S^ethyi-24hiophenethkx^r1xximide frydroiodide (13 mg, 0.06 mmd) were shaken 
in 1 mLof 2-propanoI for about 16 hours. Aminomethylated resin (50 mg, 1.31 mmol/g, 
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Novabtochem) was then added and after further stirring overnight a brown solid (19.8 
mg, 84%) was isolated by filtration and evaporation in vacuo. 'H-NMR (MeOD. 
100MHz) 5: 8.15 (m, 1H) ; 7.84-6.96 (m, 13H) ; 5.3 (m, 1H) ; 3.61 (m, 2H). IC/MS :mfc 
= 412 (M+H). 

5 Fxamptes 9333 - 9920 

The following compounds were prepared analogously to the procedure 
described for Example 9332. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R*. R* and 

10 X*. shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R> (7 substituents))(R s (7 substituents))<X 2 (12 substituents)) 
= 588. 



NH.HI R 3 



15 




X 2 : 
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10 



6' 'or ' 6r 'jy'jy'jy 

SYNTHESIS OF AMIDINES BY CONDENSATION OF AN ANIUNE WITH 

THIOIMIDATES 




NH.HI 



Examples 9921 -9926 
The following compounds were prepared analogously to the procedure 
described for Example 9332, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 4 and X 7 , 
shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 4 (2 substituents))(X 7 (3 substituents)) = 6. 




"* fir 



IMIDAZOLE DERIVATIVES N-ALKYLATION 
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General procedure: A solution of an imidazole intermediate, an alkylating agent 
such as an a-bromoketone. an a-bromoester, an aryi or alkyl bromide or a sutfonyl 
chloride, in the presence of an organic or non-organic base which can be or not be 
supported on a resin such as polystyrene resin, in an aprotic solvent like THF, CH,CN, 
DMF is heated at 20-80'C for 2-48 hours. The resulting ^-alkylated compound can be 
isolated either by aqueous work-up followed by flash chromatography on si&ca gel. or 
by addition to the reaction mixture of a nodeophile supported on polymer (to trap the 
excess of electrophile) such as aminomethyl or thiomethyi polystyrene resin followed by 
filtration and then rapid purification of the resulting residue on a silica gel pad (using 
AIHech silica cartridge and Alltech manifokJ). 

Example 9927 
2-[1(SH1> 1-Dknethylethoxy)carbQnybm^ 
1H-imidazof€ 




To a solution of 2^1(SH(1.1^n^y'^^> ca ^^ 
phenyMH-imktazole (100 mg, 1eq) in DMF (2 mL) were successively added 
morphofinomethyf polystyrene resm (Novabbchern, loacfing : 3,51 mmol/g, 159 mg, 2 
eq) and 1-bromo-2-butanone (28 mL, 2 eq). After about 18 hours of stirring at about 
20 # C, 2 mL DMF were added to the reaction mrxtiffe followed by 
aminomethylpolystyrene resin (Novabieochem, loading : 1.73 mmotfg. 319 mg). The. 
mixture was stirred overnight at 20*C and filtered. The fBtrate was concentrated under 
reduced pressure and then purified by a rapid filtration on a sOica gel pad (AStech sflka 
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cartridges) with ethylacetate as eiuent to yield 107 mg (90% yield) of the title 
compound NMR fH, 400 MHz, CDCy 8: 7.80-6.98 (m, 11H, arom. H), 5.45 (d. 1H f 
NH). 4.80 (m, 1H, CH), 4.40 (AB, J = 18Hz, HCHfiO). 3.33 (m, 2H. CHjPh), 2.25 (m, 
2H. CHfiHJ, 1.0 (t, 3H f CHj). LOWS : calculated MW = 433.5, nrVz = 434.2 (M+H), mft 
5 =432.2 (M-H). 

Examples 9928 - 12307 
The following compounds were prepared analogously to the procedure 
described for Example 9927, using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods Known to those 
10 staled in the art or as enabled by the teachings herein. Each combination of R 3 , R 5 and 
R\ shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 1 (34 substituents {see definitions of rDXR 3 (5 
subsftuentsftfR 5 (14 substituents)) = 2380. 



15 




56 



WO 02/10140 



PCTYUSO 1/23959 



X) ^6 xx a xx,. 



V-tP 




^0 



*!n case of bromide derivatives, cesium carbonate was used instead of 
5 morpholinorneihyipolystyrene resin and thiomethyl resin was used instead of 
aminomethylresin. 
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~o -oo -cP -o-°- -rf" 

a -o 

p 



NO, 



HO 

0 " jO 




IMIDAZO-PYRAZ1NES 




General procedure: intermediate (a) is treated with an acidic solution preferably 
TFA in DCM at about 20-30*0 for about 1-4 hours. The mixture is then concentrated 
under reduced pressure to afford a dihydronmidazo-pyrazine. 
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Example 12308 




A solution of 2^1(SH1.1^imethytethoxy)carbonylamto^ 
(benzoylmetnyl)-4-phenyt-1 H-imidazote (prepared as described previously) (100 mg) in 
a mixture of 10% TFA in DCM (1.3 mL) was stirred for about 3 hours at about 20»C and 
concentrated under reduced pressure to yield the expected dihydnwmkiazo-pyrazine 
(yield = 95%). LC/MS : calculated MW : 402.19, m/z = 403.2 (M+H). 

Pv am pl^1?ap9.12S32 

The following compounds were prepared analogously to the procedure 
described for Example 12308. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R* and R 7 , 
shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R* (7 substituents))(R 7 (32 substituents)) = 224. 
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R 7 : 









o- 

P 




a 




— Q-CN 










NO, 


H 0 










^0 


—Of 


J? 



J^, \C ^0 



IMIDAZO-PYRAZ1NES 



.OR 3 p 

XN^ 0CM || 

R 7 



-R 5 



General procedure: Intermediate (b) is treated with an acidic solution preferraUy 
TFA in DCM at 20-30'C for 1-4 hours. The mixture is then concentrated under reduced 
pressure to afford compound (c) which is oxidized to the corresponding fuBy aroma tized 
10 imidazopyrazine either by keeping i in solution in methanol or DMSO for 5 hours-3 days 
at about 20*C or by using an oxidative reagent such as manganese dioxide in a orotic 
or aprotic solvent such as MeOH. toluene or chloroform at 20-70*0 for 2-10 hours or 
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chromic acid supported or not on a resin in a orotic solvent Hke methanol at 40-70'C for 
3-15 hours. 

Example 12533 

2,6-Diphenytwidazol1.2^]pyrazfceJt^8namine : 

"*7 




A solution of 2-{1.5-bis{(1,1^memylethoxy)cartc^ 
imidazole (50 mg) in a mixture of 7FA/DCM 10% (700 mL) was stirred at about 20*C for 
about 3 hours and then concentrated under reduced pressure to yield the intermediate 
dihydrcimidazo-pyrazine as its trifloroacetate salt This salt was dissolved in MeOH 

10 (1mL) and manganese dioxide (30 mg) was added After about 3 hours of stirring at 
about 20*C. the mixture was filtered on a CEUTE® pad and the filtrate concentrated 
under reduced pressure to afford the fully aromatized imidazo-pyrazine (78%yiekJ). 
NMR ( 1 H. 400 MHz. CDsOD) : 8.75-7.34 (m, 12H. arom. H), 3.32 (m, 4H, CHj). 2.10 (m. 
2H, CHj). 1.90 (m, 2H. CHj). LC/MS : calculated MW = 342.4, mfe = 343.2 (M+H). 

15 Examples 12534 - 13773 

The following compounds were prepared analogously to the procedure 
described for Example 12533. using the appropriate starting materials, which can be 
obtained from commercial sources or synthesized according to methods known to those 
skilled in the art or as enabled by the teachings herein. Each combination of R 3 and R 7 . 

20 shown below, were or can be synthesized, therefore, the number of Examples are 
calculated by multiplying (R 3 (5 substituentsJXR 5 (8 substituents)KR 7 (31 substituents)) 
= 1240. 

R 3 
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l 



I 



R 5 : 




'NH 2 



O 0 O 

H 



Yo Y 



H 



^0 
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_ 0— 




TETRAHYDRCMUIDAZO-PYRAZINES 




5 

General procedure: Intermedate (d) is treated with an ackfic solution preferably 
TFA in DCM at 20-30'C for 1-4 hours. The mixture is then concentrated under reduced 
pressure to afford the intermecfiate cfihydm-irnkJazopyrazine (e). Reduction of (e) to the 
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corresponding tetrahydro-imidazopyrazine is achieved by catalytic hydrogenation or by 
using any reducing agent such as NaBH« (which can be supported on a resin). 
NaBHtOAck, NaBH,CN in a protic solvent such as MeOH at pH maintained weakly 
acidic (around pH 5) by addition of acetic acid or TFA. 

Example 13774 

6-Ethy}-5, 6, 7, 8-tetrahydro-2yhenyM(S)-phenylmethyHmida2ofi ; 




2-[1 (SH1 » 1 ^methytethoxy)cartx^nytamino}-2-phenytethyl}-1 -{2-oxo-txjtyl}-4- 
phenyHH-imkJazote (60 mg) in a mixture of 10% TFA in DCM was stirred at about 

10 20*C for about 3 hours and then concentrated under reduced pressure. The resulting 
intermediate dihydro-imidazo-pyrazine was dissolved in methanol and borohydride 
supported on resin (AMBERUTBB IRA 400, Afdrich, 2.5 mmol BH«7g ; 4 eq) was 
added. The pH was maintained at about 5 by addition of drops of TFA. After about 2 
hours of stirring at about 20"C, the mixture was filtered and the filtrate concentrated 

15 under reduced pressure. The residue was purified by flash chromatography (ethyl 
acetate/Heptane 7:3 ; Rf = 0.30). The tetrahydronmidazo^yTaane was obtained as a 
single diastereoisomer in 86% yield (38 mg). NMR fH, 400 MHz. CDOJ S: 7.80-7.10 
(m, 11H, arom. H), 4.28 (dd, 1H, 3 J = 10 Hz, \J = 3 Hz, H8), 3.95 (dd. 1H, 2 J = 11.5 Hz, 
M = 3.6 Hz), 3.85 (dd. 1H. *J = 13.6 Hz, 3 J as 3.0 Hz), 3.60 (t, 1H, M = M = 11.5 Hz), 

20 3.85 (dd, 1H, 2 J = 13.6 Hz, \J = 10. Hz). 2.98 (m, 2H), 1.85 (s, 1H. NH), 1.55 (m, 2H, 
CHJ, 0.95 (t, 3H, CHj). NMR CC, 100 MHz, CDCy : 146.3, 1405, 138.0, 134.4, 129.4, 
128.6, 128.5, 126.6, 126.5. 124.8, 113.8, 55.9, 54.4. 50.2, 40.0, 28.6, 10.0. 
LO/MS : calculated MW = 317.43, mte = 31 8.20 (M+H). 

Example 13775 

25 The following compound was prepared analogously to the procedure described 

for Example 13774 using the appropriate starting materials, which can be obtained from 
commercial sources or synthesized according to methods known to those skied in the 
art or as enabled by the teachings herein. 
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N-SUBSTJTUTED TETRAHYDRO-IMIDAZO-PYRAZINES 




General procedure: A compound of formula (f) car? react with isocyanates, 
5 isothiocyanates, N-succinimidyl carbamates, acyl chlorides or activated carboxylic acids 
in an aptotic solvent at 20-70*C for 2-18 hours. The resulting derivative can be isolated 
by evaporation of the mixture followed by flash chromatography on silica gel or by 
addition to the mixture of a nudeophiie supported on polymer such as aminomethyi or 
thiomethyl polystyrene resin followed by a filtration. 
10 Example 13776 

5A7 t 8-Tetrahydro-7jmethoxymetoylcar^ . 
imidazo[1 t 2-a]pyrazine 




To a solution of 5,6J t «etrahydro-2,^ipheny^S^ 
15 a]pyrazine (29 mg) in chloroform were successively added 
morphoiinomethytpolystyrene resin (Novabiochem, loacfng = 3.51 mmol/g, 50 mg, 2eq) 
and methoxyacetyktfiloride (10 mL, 1.3 eq). After about 3 hours of stirring at about 
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20*C, chloroform was added to the mixture followed by aminomethyl polystyrene resin 
(Novabiochem, loading ■ 1.2 mmol/g. 132 mg, 2 eq). The reaction mixture was stirred 
for another 2 hours and then filtered. The filtrate was concentrated under reduced 
pressure to afford 23 mg of the title compound (yield * 68%). NMR (H 100 MHz, 
CDCIJ : 7.9-7.0 (m. 16H, arom. H), 6.6 (m, 1H, H.), 5.3 (m. 1H, HJ. 4.6 (dd. 1H. M = 
13Hz, H5). 4.35 (dd, 1H f J J = 13 Hz, *J = 5 Hz, H5*), 3.7-2.9 (m, 5H, CHjPh, OCHJ. 

The following tables of compounds illustrate some of the compounds of the 
present invention that were synthesized and provide the hpic retention time (denoted Rt 
or Tr) in minutes and mass spectra results of each compound. 

Mass spectra were acquired on a single quadrupole electrospray mass 
spectrometer (Micromass, Platform model), 0.8 Da resolution. A monthly calibration, 
between 80 and 1000 Da. is performed with sodium and rubtikjm iodide solution 
isopropanol/water (1/1 Vol.). 

HPLC retention times were acquired on an HPLC system: HP1 100 (Hewlett- 
Packard) equipped with a photodkxJe array UV detector. 

The HPLC conditions are as follows and the conditions used for each of the 
following tables of compounds are noted below, the wavtength of the UV detector is 
noted in parenthesis after the formula number. 
Condition A: 

Solvent : A : Water + 0.4% Formic acid 

B : Acetonitrile + 0.4% Formic acid 



T(min) 


A% 




0 


90 


1 o 


5 


90 


10 


16 


40 


60 


17 


10 


90 


20 


10 


90 



Flow rate: 1 ml/min 

Injection volume volume : 20 pL 

Coiumn : Kromasfl ODS 5|un 150*4.6 mm i.d 

Temp. : 40 "C 
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Condition As : 

Solvent : A : Water ♦ 0.4% Formic acid 

B : Acetonitrile ♦ 0.4% Formic acid 



T(min) 


A% 


B% 


0 


90 


10 


2 


90 


10 




10 


90 


20 


10 


90 



Row rate : 1 ml/min 
Injection volume : 20 pL 
Column : Kromasil ODS 5pm 150*4.6 mm i.d. 
Temp.:40°C 
10 Condition A, : 

Solvent: A : Water * 0.4% Formic acid 

B : Acetonitrile + 0.4% Formic acid 



T(min) 


A% 


B% 


0 


90 


10 


5 


90 


10 


16 


46 


54 


17.5 


10 


90 


22 


10 


90 



15 



Flow rate : 1 ml/min 

Injection volume : 20 jiL 

Column : Kromasil ODS 5pm 150*4.6 mm i.d. 

Temp.^'C 
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Condition A« : 

Solvent : A : Water ♦ 0.4% Formic acid 

B : Acetonitrile ♦ 0.4% Formic acid 



T(mm) 


A% 


B% j 


0 


90 


10 


5 


90 


10 


20 


10 


90 


25 


10 


90 



5 

Flow rate : 1 ml/min 
Injection volume : 20 Mi- 
Column : KromasO ODS 5fim 150*4.6 mm i.d. 
Temp. : 40 °C 
10 Condition At: 

Solvent : A : Water + 0.4% Formic acid 

B : Acetonitrfe ♦ 0.4% Formic acid . 



T(min) 


A% 


B% 


0 


90 


10 


5 


90 


10 


25 


10 


90 


30 

i 


10 


90 



15 Flow rate : 1 ml/min 

Injection volume : 20 jiL 

Column : KromasO ODS 5|im 150*4.6 mm i.d. 

Temp. : 40 °C 
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Condition B : 

Solvent: A . Water + 0.02% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 


>% 


B% 


0 


100 


0 


1 


100 


0 


8 


30 


70 


10 


30 


70 



5 Row rate: 1.1 ml/min 

Injection volume : 5 |iL 

Column : Uptisphere OOS 3^m 33*4.6 mm i.d. 
Temp.: 40 *C 

Condition C : 

1 o Solvent : A ; Water + 0.02% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 


A% 


B% 


0 


100 


0 


1 


100 


0 


10 


85 


25 


12 


85 


25 



Flow rate : 1.1 ml/min 
15 Injection volume : 5 nL 

Column : Uptisphere ODS 3pm 33*4.6 mm i.d 
Temp.: 40 °C 

Condition D : 

Solvent : A : Water + 0.04% Trifluoroacetic acid 



T(min) 


A% 


B% 


0 


100 


0 


1 


100 


0 


8 


30 


70 


10 


30 


70 
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Flow rate: 1.1 ml/min 
Injection volume : 5 jiL 

Column :• Uptisphere ODS 3pm 33*4.6 mm Ld 
5 Temp.: 40 "C 

Condition E : 

Solvent: A : Water +• 0.04% Trifluoroacetic acid 
B : Acetonitrile 



T(min) 


A% 


B% 


0 


90 


10 


1 


90 


10 


e 


0 


100 


10 


0 


100 



Row rate : 1.1 ml/min 
Injection volume : 5 pL 

Column : Uptisphere ODS 3pm 33*4.6 mm i.d 
Temp. : 40 °C 

15 

In the following description Formula numbers are noted in bold and the the 
wavelength is in parenthesis. 

> Method A = Used for Tables of compounds of Formulas: 17 (250), 18 (250) and 57 
20 (220). 

> Method At = Used for Tables of compounds of Formulas: 58 (210). - 

> Method B = Used for Tables of compounds of Formulas: 7 (220), 8 (220). 9 (220), 
10 (220). 11 (220). 12 (250). 19 (220). 20 (260). 21 (250). 25 (240). 26 (220). 27 
(220). 28 (220). 29 (220). 37 (220). 38 (220). 39 (220). 40 (240). 44 (220). 45 (220). 

25 46 (220), 47 (220). 48 (220). 49 (250). 55 (260). and 56 (220). 

> Method C = Used for Tables of compounds of Formulas: 1 (220). 2 (220), 3 (220), 4 
(260). 5 (220). 6 (220). 13 (220). 14 (220). 16 (260). 23 (250). 24 (250). 30 (220), 31 
(254), 32 (250). 33 (250). 34 (250), 35 (250), and 36 (254). 

> Method D = Used for Tables of compounds of Formulas: 15 (220), 51 (220), 52 
(220), 53 (220), and 54 (220). 

> Method E = Used for Tables of compounds of Formulas: 22 (250). 41 (220), 42 
(250). 43 (220), and 50 (250). 
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Fvam ple 13777 : N-{1-(4-(3-bromophenyl)-1 H-imidazoI-2-yi)-5-methylhexyl}-N- 
cyclohexylamine 

13777.1) 2-((tert-butoxycarbonyl)amino)-6-methylheptanoicacid 

A solution of diisopropylamine (13.2 ml; 0.094 mol) in 130 ml tetrahydrofurane (THF) was 
cooled down to about -40 °C. n-Butyllithium (37 ml of a 2.5 M solution in hexane; 0.094 
mol) was added dropwise. The temperature was left to return to about 0 °C. At this 
temperature, Boc-glycine (5 g; 0.028 mol) in solution in 30 ml THF was introduced into the 
mixture. After ten minutes at this temperature. l-bromo-4-methylpentane (7.9 ml; 
0.056 mol) in solution in 20 ml THF was quickly added. The temperature wasthen left to 
return to about 23 "C and the mixture agitated for about one hour at this temperature. After 
hydrolysis with 100 ml water and acidification with 150 ml of a saturated potassium 
hydrogenosurfate solution, the obtained mixture was extracted with 2 times 50 ml ethyl 
acetate. The organic phase was washed with 100 ml water followed by 100 ml of a 
saturated sodium chloride solution. After drying on magnesium sulfate and evaporation of 
the solvent, the residue obtained was purified on a silica column (eluent : ethyl acetate - 
heptane / 6-4) to produce a white-colored powder with a yield of 50%. MH+ = 260.3. 

1 3777.2) tert-butyl l-(4-(3-bmmophenyO-1H-imidazol-2-yl)-5-methy1hexyi(xrba^ 

A mixture of 2-((tert-butoxycarbonyl)amino)-6-methylheptanoic acid (3.5 g; 0.0135 mol) and 
cesium carbonate (4.89 g ; 0.015 mol) in 100 ml ethanol was agitated at about 23°C for 
about 1 hour. The ethanol was eliminated by evaporation under reduced pressure in a 
rotative evaporator. The mixture obtained was dissolved in 100 ml of dimethylformamide 
and 3-bromophenacyl bromide (3.75 g; 0.0135 mol) was then added. After about 16 hours 
agitation, the solvent was evaporated under reduced pressure. The mixture obtained was 
taken up in ethyl acetate and the cesium bromide was then filtered. The ethyl acetate of the 
filtrate was evaporated and the reaction oil was taken up in a mixture of xylene (100 ml) and 
ammonium acetate (46.2 g; 0.6 mol). The mixture was then heated to reflux for about one 
hour and a half and, after cooling, a mixture of icy water and ethyl acetate was poured in 
the reaction medium. After phase separation, the organic phase was washed with a sodium 
saturated bicarbonate solution, dried over magnesium sulfate and then evaporated under 
vacuum. The solid obtained was filtered and then washed with ether to produce a white 
powder (yield of 63%). Melting point: 134-136 °C. MH+ = 436.2. 
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1 3777.3) 1 -(4-(3-bromophenyl)~ 1 H'imidazol-2-yl)-5-methyl- 1 -hexanam'me 

ferf-Butyl 1 -(4-(3-bromophenyl)-1 H-imidazol-2-yl)-5-methylhexyterbamate (obtained at 
stage 13777.2; 3.5 g; 0.008 mol) was agitated in 120 ml of an ethyl acetate solution 
saturated in hydrochloric acid for about 2.5 at a temperature of about 55 °C. The solid 
5 obtained was filtered and washed with ether. A white powder was obtained with a yield of 
97%, Melting point 200-202 °C. MH+ = 336.2. 

13777 A) NJ1-(4-(3-bromophenyl)-1H-imidazo^ N<yclohexylamine 

A mixture containing 1-(4-(3-bromophenyl)-1 H-imidazol-2-yl)-5-methyM-hexanamine 
(obtained at stage 13777.3; 0.8 g; 0.0019 mol), triethylamine (0.4 ml; 0.003 mol) and 

10 cyclohexanone (0.32 ml; 0.0023 mol) in 10 ml methanol was agitated for about 30 minutes 
at about 23 °C. Sodium triacetoxyborohydride (630 mg ; 0.003 mol) was then added. The 
reaction mixture was agitated for about 16 hours and then poured into water. After 
extraction with ethyl acetate, the organic phase was washed with a saturated sodium 
chloride solution and then dried over magnesium sulfate. The solvent was evaporated, and 

15 the residue purified over a silica column (eluent mixture CH 2 Cl r MeOH / 95-05). A white- 
colored powder was obtained with a yield of 38%. Melting point: 236-238 °C. MH+ = 418.2. 

Exam ple 13778 : N-{1-(4-(4-fluorophenyI)-1H-imidazol-2-yl)heptyl}cyclohexanamine 

13778.1) tert-butyl 1-(4-(4-fluomphenyl)-1H-imidazol-2-^ 

This compound was obtained according to a protocol analogous to that of stage 13777.2 of 
20 example 13777, using 2-((tert-butoxycarbonyl)amino)octanoic acid (6.2 g; 0.024 mol) 
instead of 2-((tert-butoxycarbonyl)amino)-6-methylheptanoic acid and 2-bromo-4- 
fluoroacetophenone (5.2 g ; 0.024 mol) instead of 3-bromophenacyl bromide. A white 
powder was obtained (yield: 58%), which was sufficiently clean to be used as was for the 
following stage. 

25 137782) 1-(4-(4-fluomphenyl)-1HHmidazol-2-yl)-1^ 

This compound was obtained according to a protocol analogous to that of stage 13777.3 of 
example 13777, using tert-butyl 1-(4-(4-fluorophenyl>1H-imidazol-2-yl)heptylcarbamate 
(5.2 g; 0.014 mol) as starting compound. After purification over a silica column 
(eluent CH 2 Cl r MeOH-NH 4 OH / 89-10-1), a gray powder was obtained (yield of 72%). 
30 Melting point 148-150 °C. MH+ = 276.2. 
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1 3778.3) N-{1-(4-(4-fluorophenyl)- 1H-imidazol-2-yl)heptyI}cyclohexanamine 

This compound was obtained according to a protocol analogous to that of stage 13777.4 of 
example 13777, using 1-(4-(4-fluorophenyl)-1H-imida2ol-2-yl)-1-heptanamine (0.5 g; 
0.0014 mol) as starting amine and cyclohexanone (0.17 ml; 0.0014 mol) as starting ketone. 
5 A white powder was obtained with a yield of 15%. Melting point: 190-192 6 C. MH+ = 358.2. 

Fyamole 13779 : (1f?)-W-ben2yH-(1-benzyl-4-tert-butyl-1H-imidazol-2-yl)- 
2-(1 tf-indol-3-yI)ethanamine 

Triethylamine (0.83 ml; 0.006 mol) was added at about 23 'C to a solution of (1R)-1-(1- 
ben2yl-4-terf-butyHW-imidazol-2-yl)-2.(1H-indol-3-yl)ethanamine (0.7 g; 0.002 mol; 

10 prepared according to experimental conditions analogous to the preceding examples and 
using the appropriate starting compounds and reaction products) in 15 ml acetonitrile. The 
mixture was agitated about one hour at about 23°C and benzyl chloride (0.23 ml; 0.002 
mol) was added. Agitation was maintained for about 16 hours. The reaction mixture was 
concentrated using a rotative evaporator and the oil obtained was taken up in ethyl acetate 

15 and water. The aqueous phase was extracted with ethyl acetate and washed with water 
and then with a saturated solution of sodium chloride. The solvents were evaporated under 
vacuum. After purification over a silica column (eluent ethyl acetate - heptane. / 7-3), a 
strong beige solid was obtained in the form of a glue (yield of 5%). Free base. Melting point: 
60-62 C. MH+ = 463.3. 

20 Pvamole 13780 : (R,S)-A/-benzyl-1-(1-benzyl-4-phenyl-1 H-imidazol-2-yl)-1-heptanamine 

(R,S)-1-(4-phenyl-1H-imidazol-2-yl)heptylamihe (1 g; 0.003 mol; prepared according to 
experimental conditions analogous to the preceding examples and using the appropriate 
starting compounds and reaction products) was diluted in 20 ml dimethylformamide. 
Potassium carbonate (2.2 g; 0.016 mol) was added at about 23 e C and then benzyl bromide 

25 (1.2 ml; 0.010 mol) was added quite slowly. The mixture was agitated about 72 hours at 
about 23 °C before being poured in icy water. The mixture was extracted with ethyl acetate. 
The organic phase was washed with water and then a saturated solution of sodium 
chloride. After drying over magnesium sulfate, the solvents were concentrated using a 
rotative evaporator. After purification over a silica column (eluent: ethyl acetate - heptane / 

30 10-90), a white powder was obtained (yield of 31%). Free base. Melting point: 94-96 °C. 
MH+ = 438.3. 



323 



WO 02/10140 



PCTYUS01/23959 



Example 13781 : /V-benzyl-/V-((4-(1 , 1 '-biphenyl)-4-yM H-imidazo!-2-yl)methyl)- 
1-hexanamine 

A/-benzyl(4-(1 J-biphenylH-yl-IH-imidazoW-yOmethanamine (1 g; 0.0024 mol; prepared 
according to experimental conditions analogous to the preceding examples and using the 
5 appropriate starting compounds and reaction products) was diluted in 15 ml 
dimethyfformamide. Potassium carbonate (1 g; 0.0073 mol) was added at about 23 °C and 
then hexane bromide (0.34 ml; 0.0024 mol) was added quite slowly. The reaction mixture 
was brought around the temperature of about 70°C for about 3 hours before being poured 
in icy water. The mixture was extracted with ethyl acetate and the organic phase washed 
10 with water. After drying over magnesium sulfate, the solvents were concentrated using a 
rotative evaporator. After purification over a silica column (eluent ethyl acetate - heptane / 
7-3), a light yellow solid was obtained in the form of a glue (yield of 13%). Free base. 
Melting point: 120-122 °C. MH+ = 424.3. 

Example 13782 : /V-benzyl(4-(1,1 -biphenyl)-4-yHW-imidazol-2-yl)- 
1 5 A/-methylmethanamine 

(^(I.V-biphenylH-yl-IW^ ( 1 9\ 0.003 mo!; prepared 

according to experimental conditions analogous to the preceding examples and using the 
appropriate starting compounds and reaction products) was diluted in 20 ml 
dimethytformamide. Potassium carbonate (1.23 g; 0.009 mol) was added at about 23 °C 

20 and then benzyl bromide (0.34 ml; 0.003 mol) was added quite slowly. The reaction mixture 
was agitated at this temperature for about 48 hours then poured in icy water. The mixture 
was extracted with ethyl acetate and the organic phase washed with water. After drying 
over magnesium sulfate, the solvents were concentrated using a rotative evaporator. After 
purification over a silica column (eluent ethyl acetate - heptane / 8-2), a white solid was 

25 obtained in the form of a glue (yield of 16%). Free base. Melting point 106-108 °C. MH+ = 
354.2. 

Exam ple 13783 : (R,S)-A/ t /V-dihexyl-1-(4-phenyM tf-imidazol-2-yl)-1-heptanamine 

(R,S)-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine (1 g; 0.003 mol; prepared according to 
experimental conditions analogous to the preceding examples and using the appropriate 
30 starting compounds and reaction products) was diluted in 10 ml methanol. Triethylamine 
(0.9 ml; 0.006 mol) was added dropwise and the mixture was agitated for about 30 minutes 
at about 23 °C. Hexanal (0.45 ml; 0.0036 mol) was then added and the mixture was 
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agitated for about one hour at about 23°C. Sodium triacetoxyborohydride (1 .3 g; 0.006 mol) 
was finally added. After about two hours agitation at about 23 °C, water was added and the 
reaction mixture extracted with ethyl acetate. The organic phase was washed with water 
and dried over magnesium sulfate before evaporation of the solvents. After purification over 
a silica column (eluent ethyl acetate - heptane / 6-4), a chestnut solid was obtained in the 
form of a glue (yield of 3%). Free base. The melting point could not be measured (sticks). 
MH+ = 426.4. 

Fxamole 13784 : A^((1f?)-2-(1 H-indol-3-yl)-1-(4-phenyM tf-imidazol-2-yl)ethyl)- 
2-pyrimidinamine 

(1R)-2-(lH-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethanamine (2 g; 0.0066 mol; prepared 
according to experimental conditions analogous to the preceding examples and using the 
appropriate starting compounds and reaction products) was diluted in 10 ml n-butanol. 
2-bromopyrimidine (1 g; 0.0066 mol) and then diisoethylamine (1.15 ml; 0.0066 mol) were 
added dropwise. The mixture was then heated to around 80 °C for about 16 hours. The 
n-butanol was evaporated and the residue taken up in water and ethyl acetate. The organic 
phase was washed with water and then with a saturated solution of sodium chloride before 
being dried over magnesium sulfate and concentrated using a rotative evaporator. After 
purification over a silica column (eluent ethyl acetate - heptane / 7-3, followed by CH 2 Clz- 
MeOH-NH 4 OH/ 95-4.5-0.5 and ethyl acetate). A white powder was obtained (yield of 20%). 
Free base. Melting point 138-140 °C. MH+ = 381.2. 

Pvample 13785 : (1R)-/^benzyl-2-(1H-indol-3-ylV/v-methyl-1-(4^phenyl-l'H-imidazol-2- 
yl)ethanamine 

(1«)-A/-benzyl-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imida20l-2-yl)ethanamine (0.5 g; 0.00127 
mol; prepared according to experimental conditions analogous to that of example 38 using 
the appropriate starting compounds and reaction products) was diluted in 25 ml 
tetrahydrofurane. Methyl tosylate (0.24 g; 0.00127 mol) was added to the preceding at 
about 23 °C and then potassium ferf-butylate (0.15 g; 0.00127 mol) was added quite slowly. 
Agitation at about 23 °C was maintained for about two hours and then the mixture was 
heated to around 60°C for about 8 hours. The solvent was evaporated and the residue 
obtained taken up in ethyl acetate and a 10% sodium bicarbonate solution. After phase 
separation, the organic phase was washed with water and dried over magnesium sulfate. 
The solvent was then evaporated. After purification over a silica column (eluent ethyl 
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acetate - heptane / 7-3), a light beige solid was obtained in the form of a glue (yield of 4%). 
Free base. Melting point 110-112 °C. MH+ = 407.3. 

Fxam ple 13786 : (1 -benzyl-4-phenyl-1 W-imida20l-2-yl)-W,A/-dimethylmethanamine 

(1-benzyl-4-phenyMH-imidazol-2-yl)methanamine (0.6 g; 0.0018 mol; prepared according 
to experimental conditions analogous to the preceding examples and using the appropriate 
starting compounds and reaction products) was diluted in 15 ml tetrahydrofurane.. 
Triethylamine (1.12 ml; 0.008 mol) and then methyl 4-toluenesulfonate (0.75 g; 0.004 mol) 
were added dropwise. The mixture was agitated about 48 hours at about 23°C and then 
poured in icy water. After extraction with ether and phase separation, the organic phase 
was washed with water and afterwards with a saturated solution of sodium chloride. The 
organic phase was then dried over magnesium sulfate and concentrated using a rotative 
evaporator. After purification over a silica column (eluent ethyl acetafe - heptane / 7-3 
followed by CH 2 CI 2 -MeOH / 95-5), a white powder was obtained (yield of 44%). Free base. 
Melting point: 78-80 °C. MH+ = 292.2. 

15 The following further examples were made according to the procedures described in 
examples 13777 to 13786 and to the general procedures described in this application. 

Example 13787 : terf-butyl (lRH-(4-ferf-butyl-1tf-^ 
ethylcarbamate 

Free base. Melting point 104-106 °C. 
20 Exam ple 13788 : (4-phenyl-1 tf-imidazol-2-yl)methanamine 
Hydrochloride. Melting point: 228-230 °C. 

Example 13789 : A/-((1 S)-2-(1 «-indol-3-yl)-1-(4-phenyl-1 H-imidazol-2-yl)ethyl)- 
1-hexanamine 

Hydrochloride. Melting point: 132-134 °C. 
25 Example 13790 : terf-butyl (R,S)-1-(4-phenyl-1H-imidazol-2-yl)heptylcarbamate 
Free base. Melting point 1 02-1 04 °C. 
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Fvam ple 13791 : (4-(1,1'-biphenyO^-yl-1-methyi-lH-imidazol-2-yl)methanamine 
Hydrochloride. Melting point 279-280 °C. 

Fvam ple 13792 : (1 S)-3-methyM-(4-phenyl-lH-imidazol-2-yl)-1-birtanamine 
Hydrochloride. Melting point: 150-152 °C. 

5 Fvam ple 13793 : (R,S)-A/-(2-(1 -methyl-1 H-indol-3-yl)-1-(4-phenyl-1 H-imidazol-2-yl)ethyl)-1- 
butanamine 

Free base. The melting point could not be measured (sticks). 

Fvam ple 13794 : (R,S)-A/-benzyl-2-(6-fluoro-1H-indol-3-yl)-1-(4-phenyl- 
1 /^imidazol-2-yl)ethanamine 

10 Free base. Melting point 98-100 °C. 

Fvam ple 13795 : (R,S)-4-(2-{1-((te/r-butoxycarbonyl)amino)pentyl}-1W-imidazol- 
4-yl)-1,T-bipnenyl 

Free base. Melting point 172-176 °C. 

Fvamole 13796 : (R,S)-N-benzyl-1-(4-(1 ,r-biphenyl)-4-yHH-imidazol-2-yl)- 
15 1-pentanamine 

Free base. Melting point 201-203 °C. 

Fvam ple 13797 : (1«)-/V-benzyl-2-phenyl-1-(4-phenyl-1H-imidazol- 
2-yl)ethanamine 

Free base. Melting point 228-230 °C. 
20 Sam ple 13798 : tert-butyl (R,S)-1-(4-phenyl-1H-imidazol-2-yl)hexylcarbamate 
Free base. The melting point could not be measured (sticks). 
Fvam ple 13799 : (R,S)-W-hexyl-1-(4-phenyl-1H-imidazol-2-y^1-heptanamine 

Free base. Melting point 140-142 °C. 
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Example 13800 : (R,S)-1-(4-phenyl-1W-imiclazol-2-yl)hexylamine 
Hydrochloride. Melting point: 146-148 °C. 

Example 13801 : (R,S)-/V-benzyM-(4-(4-methoxyphenyl)-1 H-imidazot-2-yl)- 
1-heptanamine 

5 Hydrochloride. Melting point: starting from 115 °C. 

Example 13802 : (R.SJ-A/^.S-dichlorobenzylJ-l^phenyHH-imidazol^-yl)- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13803 : (R,S)-/V-(4-chlorobenzyl)-1-(4-phenyl-1 H-imidazol-2-yl)- 
10 1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13804 : (R,S)-1-(4-(3-methoxyphenyl)-1/Y-imidazol-2-yl)heptylamine 

Hydrochloride. Melting point: 110-112 °C. 

Example 13805 : (R,S)-A/-(2-chlorobenzyO-1-(4-phenyl-1 H-imidazol-2-yl)- 
15 1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Example 13806 : (R,S)-/V-(2-fluorobenzyl)-1-(4-phenyl-1H-imidazol-2-yl)- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 
20 Example 13807 : (R,S)-/V-butyH-(4-phenyHH-imidazol-2-yl)-1-heptanamine 
Free base. The melting point could not be measured (sticks). 
Example 13808 : (R,S)-AMsopentyl-/V-(1^ 
Free base. The melting point could not be measured (sticks). 
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Pyample 13809 : (R,S)-1-(4-(3-bromophenyl)-1 H-imidazol-2-yi)-A/-hexyl- 
1-heptanamine 

Free base. The melting point could not be measured (sticks). 

Sample 13810: (R,S)-^pentyl-1-(4-phenyH H-imidazol-2-yl)-1-heptanamine 

5 Free base. Melting point 118-120 °C. 

Fyample 13811 : (R,S)-A/-(1-(4-phenyHH-imidazol-2-y0hepty0cyclohexanamine 

Free base. Melting point 68-70 °C. 

Fvample 13812 : (R,SHV-benzyl-1-(4-(3,4-dichlorophenyl)-1 H-imidazol-2-yl)- 
1-heptanamine 

10 Free base. Melting point 192-194 °C. 

gemote 13813 : butyl (4-(1,1'-biphenyO-4-yl-1H-imidazol-2-yl)methylcarbamate 

Free base. Melting point 130-132 °C. 

Example 13814 : (R,S)-N-(1-(4-phenyl-1 W-imidazol-2-yl)heptyl)cyclopentanamine 
Free base. The melting point could not be measured (sticks). 
15 Fvamnle 13815 : (R,S)-N-{1-(4-(2-c*lprop^ 
Hydrochloride. Melting point: 155-157 °C. 

Fvample 13816 : (R,S)-W-{1-(4-(4-fluorophenyl)-1 H-imidazol-2-yl)heptyl}-cyclobutanamine 
Hydrochloride. Melting point 144-146 °C. 

Fvample 13817 : (1/?)-/V-benzyl-2-(1 H-indol-3-yl)-1-(4-phenyH W-imidazol- 
20 2-yl)ethanamine 

Free base. Melting point 100-102 °C. 
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Example 13818 : (R,S)-2-(1 tf-indol-3-yl)-1-(5-methyl-4-phenyl-1 tf-imidazol- 
2-yl)ethanamine 

Hydrochloride. Melting point: 208-210 °C. 

Example 13819 : (R,S)-2-phenyl-1-(4-phenyl-1 tf-imidazol-2-yl)ethanamine 
5 Hydrochloride. Melting point: 180-182 °C. 

Example 13820 : (R,S)-2-(1-methyHH-indo!-3-yl)-1-(4-phenyM W-imidazol- 
2-yl)ethylamine 

Hydrochloride. Melting point: 1 1 0-1 14 °C. 

Example 13821 : (1S)-A/-benzyl-2-(1H-indol-3-yl)-1-(4-phenyMH-imidazol- 
10 2-yl)ethanamine 

Free base. Melting point 1 18-120 °C. 

Example 13822 : (1 R)-A/-benzyl-2-(1 tf-indol-3-yl)-1-(5-methyI-4-phenyl-1 H-imidazo|-2- 
yl)ethanamine 

Free base. Melting point 120-122 °C. 

15 Example 13823 : terf-butyl (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol- 
2-yl)ethylcarbamate 

Free base. Melting point 208-210 °C. 

Example 13824 : (1R)-2-(1W-indol-3-yl)-V 

Hydrochloride. The melting point could not be measured (sticks).' 

20 Example 13825 : AM(1fl)-2-(1W-indo^ 

Free base. Melting point 218-220 °C. 

Example 13826 : benzyl (1/?)-2-(1W-indol-3-yl)-1-(4-phenyHW-imidazol-2-yl)- 
ethylcarbamate 

Free base. Melting point 105-108 °C. 
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Example 13827 : terf-butyl (1R)-2-(1H-indol-3-yl)-1-(4-(4-nitrophenylV1H-imida2ol-2- 
yl)ethylcarbamate 

Free base. Melting point 220-222 e C. 

Fxample 13828 : rert-butyl (4-phenyl-1H-imidazol-2-yl)methylcarbamate 
5 Free base. Melting point 170-172 °C. 

Fxam ple 13829 : terf-butyl (1-benzyW-phenyMH-imidazol-2-y0methylcarbamate 
Free base. Melting point 1 40-1 42 °C. 

Fxam ple 13830 : (1R)-2-(1H-indol-3-yl)-W-(2-phenyIethyl)-1-(4-phenyl- 
1 H-imidazol-2-yl)ethanamine 

1 0 Free base. The melting point could not be measured (sticks) . 

Fxample 13831 : (1/?)-2-(1H-indol-3-yl)-1-(4-(4-nitrophenyl)-1H-imidazol-2-yl)ethanamine 
Hydrochloride. Melting point: begins to stick around 220 P C. 
Example 13832 : . (1-benzyi-4-phenyl-1H-imidazol-2-yl)mettianamine 
Hydrochloride. Melting point: 248-250 °C. 

15 Fxamole 13833 : (1/?)-2-(1W-indol-3-yl)-W-(2-phenoxyethyl)-1-(4-phenyl- 
1 H-imidazol-2-yl)ethanamine 

Free base. Melting point 94-96 "C. 

Example 13834 : (1 -(4-tert-butyH H-imidazol-2-yl)-2-(1 H-indol-3-yl)ethylamine 
Hydrochloride. Melting point 230-232 °C. 
20 Exam ple 13835 : A/-benzyl(1-benzyl-4-phenyl-1W-imjdazol-2-yl)methanamine 
Free base. Melting point 60-62 8 C. 
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Example 13836 : (1/?)-2-(1.benzothien-3-yl)-A/.benzyl-1-(4-phenyl-1W-imida2ol- 
2-yl)ethanamine 

Free base. Melting point: 152-154 °C. 

Example 13837 : te/^butyl (R,S)-2-(6-chloro-1/^ 
5 yl)ethylcarbamate 

Free base. Melting point 208-210 °C. 

Example 13838 : (R,S)-2-(6-chloro-1H-indol-3-yl)-1^^^ . 
Hydrochloride. Melting point: 210-212 °C. 

Example 13839 : terf-butyl (1/?)-3-methyl-1-(4-phenyHW-imidazol-2-y0butylcarbamate 
10 Free base. Melting point 88-90 °C. 

Example 13840 : (1R)-A/-benzyl-3-methyl-1-(4-phenyM H-imidazol-2-yl)-1-butanamine 
Free base. Melting point 134-135 °C. 

Example 13841 : terf-butyl (R,S)-phenyl(4-phenyl-1H-imidazol-2-yl)-methylcarbamate 
Free base. Melting point 134-136 °C. 
15 Example 13842 : (R t S)-phenyl(4-phenyl-1H-imidazol-2-yl)methylamine 
Hydrochloride. The melting point could not be measured (sticks). 
Example 13843 : terf-butyl (1R)-3-phenyl-1«-(4-phenyl-1H-imidazol-2-yl)-propylcarbamate 
Free base. Melting point 72-74 °C. 

Example 13844 : (1 /?)-3-phenyl-1 -(4-phenyM H-imidazol-2-yj)-1 -propanamine 
20 Hydrochloride. Melting point 174-176 °C. 

Example 13845 : (R,S}-/V-benzyl(pheny()(4-phenyl-1H-imidazol-2-yl)methanamine 
Free base. Melting point 144-146 °C. 
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Exam ple 13846 : (1 /?)-/V-benzyl-3-phenyl-1 -(4-phenyl-1 H-imidazol-2-yl)-1 -propanamine 
Free base. Melting point 142-144 °C. 

Fvam ple 13847 : 4-(2^((fert-l3utoxycarbonyl)arnino)methyl}-1 H-imidazol-4-yl)- 
1,1-biphenyl 

5 Free base. Melting point 100-102 °C. 

Exam ple 13848 : /V-benzyl(4-phenyl-1 W-imidazol-2-yl)methanamine 

Free base. The melting point could not be measured (sticks). 

Exam ple 13849 : 4-(1-benzyl-2-{((ter/-butoxycarbonyl)amino)methyl}-1 H-imidazol-4-yl)- 
1,1'-biphenyl 

10 Free base. Melting point 167-169 °C. 

Exam ple 13850 : (4-(1 ,1'-bipheny0-4-yl-1 H-imidazol-2-yl)methanamine 

Hydrochloride. Melting point 240-242 °C. 

Exam ple 13851 : (R,S) 1-(4-phenyMWmidazol-2-yl)heptylamine 

Hydrochloride. Melting point: 131-134 °C. 
15 Exam ple 13852 : {1-benzyl-4-(1,1'-biphenyl)-4-yl-1H-imidazol-2-yl)methanamine 

Hydrochloride. Melting point 170-174 °C. 

Exam ple 13853 : (R,S)-W-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine 
Free base. Melting point 160-162 °C. 

Exam ple 13854 : 4-(2-{((terf-butoxycarbonyl)amino)methyl}-1 -methyl- 1H-imidazol- 
20 4-yl)-1,1'-biphenyl 

Free base. Melting point 208-210 °C. 
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Fxample 13855 : terf-butyl (1R)-2-(1Hnndol-3-yl>1-(1-methyl-4-phenyl- 
1tf-imidazol-2-yl)ethylcarbamate 

Free base. Melting point 96-100 °C. 

Fxam ple 13856 : 4-(2^((fert-butoxycarbonyl)(methyl)amino)methyI}-1 H-imidazol- 
5 4-yl)-1,1'-biphenyl 

Free base. Melting point 72-74 °C. 

Fxam ple 13857 : (1 fl)-2-(1 W-indol-3-yi)- 1 -(1 -methy l-4-phenyH H-imidazol-2-yl)-ethanamine . 
Hydrochloride. Melting point: 206-21 0 °C. 

Fxam ple 13858 : ferf-butyl methyl((5-methyl-4-phenyHH-imidazol-2-yl)-methyl)carbamate 
10 Free base. Melting point 70-72 °C. 

Fxam ple 13859 : (4-(1 .r-biphenylJ-^yHH-imidazol^-yO-N-methylmethanamine 
Hydrochloride. Melting point: 218-220 °C. 

Example 13860 : /V-methyl-(5-methyl-4-phenyl-1 H-imidazol-2-yDmethanamine 
Hydrochloride. Melting point 218-220 °C. 

15 Fxam ple 13861 : 4-(2^(benzyl(tert-butoxyrarbonyl)amino)methyl}-1H-imidazol- 
4-yI)-1,1-biphenyl 

Free base. Melting point 130-132 °C. 

Fxample 13862 : (1R)-1-(4-(1 l 1 , -biphenyl)^yl-lH-imidazol-2-yl)-3-phenyl- 
1-propanamine 

20 Hydrochloride. Melting point 215-218 °C. 

Fxam ple 13863 : W-benzyl(4-(1,r-biphenyl)-4-yHH-imidazol-2-yl)methanamine 

Hydrochloride. Melting point > 250 °C. 
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Fvam ple 13864 : (1R)-A/-benzyl-1-(4-(1 l 1^biphenylM-yl- 1H -' imidaz0, - 2 -y | > 
3-phenyH-propanamine 

Free base. Melting point 210-213 °C. 

Pvam ple 13865 : ferf-butyl (R,S)-1-(4-phenyl-lH-imidazol-2-yl)pentylcarbamate 

5 Free base. Melting point: 126 "C. 

Fvam ple 13866 : (R,S)- 1-(4-(1 , 1 '-biphenyl)-4-yl-1 H-imidazol-2-yl)-1 -pentanamine 

Hydrochloride. Melting point 197-200 °C. 

Pvam ple 13867 : (R,S>1-(4-phenyl-1H-imidazol-2-y0pentylamine 

Hydrochloride. Melting point: 178-180 °C. 
10 Pvam ple 13868 : (erf-butyl (R,S)-1-(4-(4-methylphenyl>1H-imidazol-2-yl)-heptylcarbamate 

Free base. Melting point 77-80 °C. 

Pvam ple 13869 : ferf-butyl (R,S)-1-(4-(2-methoxyphenyl)-1H-imidazol-2-yl)- 
heptylcarbamate 

Free base. Melting point 64-65 °C. 
15 Fvam ple 13870 : (R,S)-1-(4-(4-methylphenyl)-1H-imidazol-2-yl)-1-heptanamine 

Hydrochloride. Melting point: 157-160 °C. 

Pvam ple 13871 : (R,S)-1-(4-(2-methoxyphenyl)-1 H-imidazol-2-yl)heptylamine 
Hydrochloride. Melting point 238-240 °C. 

Fvam ple 13872 : (R,S)-A/-benzyl-1-(4-phenyHH-imidazol-2-yl)-1 -pentanamine 

20 Free base. Melting point 200-202 °C. 

Fxample 1387 3: ferf-butyl (R,S)-1-(4-(4-methoxyphenyl)-1H-imidazol-2-yl)- 
heptylcarfeamate 

Free base. Melting point 125-127 e C. 
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Example 13874 : (R t S)-1-(4-(l,1MDiphenyl)-4-yl-^ 
Hydrochloride. Melting point: 182-184 °C. 

Exam ple 13875 : fe/f-butyl (R, S)-1 -(4-(3-bromophenyI)-1 H-imidazol-2-yl)-heptylcarbamate 
Free base. Melting point 141-143 °C. 
5 Fxam ple 13876 : (R,S)-1-(4-(4-methoxyphenyl)-1 W-imidazol-2-yl)heptylamine 
Hydrochloride. Melting point: 231-232 °C. 

Fxam ple 13877 : (R,S)-1-(4-(3-bromophenyl)-1 tf-imidazol-2-y0-1-heptanamine 
Hydrochloride. Melting point 230-231 °C. 

Fxam ple 13878 : (R f S)-4-(2-{1 -((terf-butoxycarbony!)amino)heptyI}-1 W-imidazoI- 
10 4-yl)-1,1-biphenyl 

Free base. Melting point 142-144 °C. 

Fxamole 13879 : (R,S)-/V-benzyl-1 -(4-(3-bromophenyl)-1 H-imidazol-2-yl)- 
1-heptanamine 

Acetate. Melting point 115-116 °C. 

1 5 Example 13880 : 4-(2-{(1 S)- 1 -((iert-butoxycarbonyl)amino)propyl}-1 H-imidazot- 
^ylH.I-biphenyl 

Free base. Melting point 138-140 °C. 
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Example 13881 : (R,S)-W-ben2yl-1-(4-(1,1 , -biphenyl)-4-yl-1H-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point 100-102 °C. 

Exam ple 13882 : (1 S)-1-(4-(1,1'-biphenyl)-4-yl-1H-imida2ol-2-yl)-1-propanamine 

5 Hydrochloride. Melting point: > 250 °C. 

Fxample 13883 : (1 S)-/V-benzyl-1-(4-(1 ,1'-biphenyD-4-yM^imidazol-2-yl)- 
1-propanamine 

Free base. Melting point 220-222 °C. 

gxarp pje 13884 : (R,S)-W-benzyH-(4-(4-methylphenyl)-1H-imidazol-2-yl)- 
10 1-heptanamine 

Hydrochloride. Melting point: 185-188 °C. 

Fxamole 13885 : (R,S)-W-benzyH-(4-(2-methoxyphenyl)-1H-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point 155-157 "C. 
15 Exam pje 13886 : (R,S)-W-benzyl-1-(4-phenyl-1H-imidazol-2-yl)-1-hexanamine 

Free base. Melting point 192-194 °C. 

Example 13887 : (R,S)-4-(2-(1-aminoheptyl)-1W-imidazol-4-yl)benzonitrile 
Hydrochloride. Melting point 218-220 "C. 

Example 13888 : (R,S)-1-(4-(4-bromophenyl)-1 H-imidazol-2-yl)-1-heptanamine 
20 Free base. Melting point starting from 126 "C. 

Exam ple 13889 : ferf-butyl (1R)-1-(4-phenyl-1H-imida2ol-2-yl)butylcarbamate 

Free base. Melting point 156-158 °C. 
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Example 13890 : 4-(2-{(1R)-1-((ferf-buto^ 
4-yO-l.r-biphenyl 

Free base! Melting point 145.6 °C. 

Example 13891 : (1/?)-1-(4-(1J^biphenyi)^ 

5 Hydrochloride. Melting point 155.4 °C. 

Example 13892 : (R.SM-^-CI-aminoheptyO-ltf-imW^ 

Hydrochloride. Melting point 204-206 °C. 

Example 13893 : (1f?)-1-(4-phenyHH-imida20l-2-yl)-1-butanamine 

Hydrochloride. Melting point 182-184 °C. 

10 Example 13894 : (R,S)-W-benzyl-1-(4-(4-bromophenyl)-1H-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point begins to stick around 130 °C. 

Example 13895 : (1 R)-A/-benzyI-1-(4-(1 , 1 f -biphenyl)-4-yHH-imidazol-2-yl)- 
1-butanamine 

15 Free base. Melting point 78.6 *C. 

Example 13896 : (1/?)-A/-benzyl-1-(4-phenyl-1H-imida20l-2-yl)-1-butanamine 

Free base. Melting point 218-220 °C. 

Example 13897 : (R t S)-/V-(3^ch!orobenzyl)-1-(4-phenyl-1H-imidazol-2-yl)- 
1-heptanamine 

20 Free base. The melting point could not be measured (sticks). 

Example 13898 : (R, S)-/V-benzyM -(4-(3-methoxyphenyl)-1 W-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point 141-142 °C. 
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example 13899 : (R,S)-4-{2-(1-(benzylamino)heptyl)-1 H-imidazol-4-yl}benzonitrile 
Free base. Melting point 188-189 °C. 

Fxamole 13900 : (R,S)-4-(2-(1 -aminoheptyl)-1 H-imidazoW-yl)-/V, N-diethylaniline 
Hydrochloride. Melting point: 192 °C. 
5 Example 13901 : (1R)-1-(4-phenyl-1H-imidazol-2-yl)ethanamine 
Hydrochloride. Melting point 178-181 °C. 

Example 13902 : (R,S)-1-(4-(4-fluorophenyl)-1 H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point: 148-150 °C. 

Example 13903 : (R,S)-1-(4-(2-chlorophenyl)-1 H-imidazol-2-yl)-1 -heptanamine 
1 0 Hydrochloride. Melting point 138-140 °C. 

Example 13904 : A/-((1 S)-1-(4-(1 ,T-biphenyl)-4-yl-1H-imidazol-2-yl)propyl)- 
1-butanamine 

Free base. The melting point could not be measured (sticks). 
Example 13905 : (1/?)-A/-betizyM-(4-phenyl-1H-imidazol-2-yl)ethanamine 
1 5 Free base. The melting point could not be measured (sticks). 

Example 13906 : (R,S)-W-(1-(4-phenyl-1 tf-imidazol-2-yl)heptyl)-A/-propylamine 
Free base. Melting point 94-98 °C. 

Example 13907 : (R,S)-/V-benzyM -(4-(3-methoxyphenyl)-1 H-imidazol-2-yl)- 
1-heptanamine 

20 Hydrochloride. Melting point starting from 120 °C. 

Example 13908 : (R,S)-4-{2-(1-(benzylamino)heptyl)-1H-imidazol-4-yI}benzonitrile . 
Hydrochloride. Melting point: starting from 1 85 °C. 
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"Example 13909 : (R t S)-AH4-methoxybenzyl)-1-(4-phenyl-1 H-imidazol-2-yl)- 
1-heptanamine 

Free base. Melting point 126-128 °C. 

Example 13910 : (R 1 S)-W-benzyl-1-(4-(4-fluoropheny!)-1 H-imidazol-2-yl)- 
5 1-heptanamine 

Hydrochloride. Melting point: starting from 1 10 °C. 

Example 13911 : (R,S)-A/-benzyH-(4-(2-chlorophenyl)-1H-imida2ol-2-yl)- 

1- heptanamine 

Hydrochloride. Melting point: starting from 90 °C. 

10 Example 13912 : (R f S)-W-benzyl-A/-(H4-(4-(diethylamino)phenyl)-1H-imidazo^ 

2- yl}heptyl)amine 

Hydrochloride. Melting point: 170 °C. 

Example 13913 : (R,S)-1-(4-(3,4-dichlorophenyl)-1H-imidazol-2-yl)-1-heptanamine 
Hydrochloride. Melting point 148-150 °C. 

15 Example 13914 : ferf-butyl (R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)- 
5-methylhexylcarbamate 

Free base. Melting point 134-136 °C. 

Example 13915 : (R t S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-5-methyl- 
1-hexanamine 

20 Hydrochloride. Melting point: 200-202 °C. 

Example 13916 : (R t S)-/\MsobutyM-(4-phenyl-1 W-imidazol-2-yl)-1-heptanamine 

Acetate. Melting point 70-72 °C. 
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Exam ple 13917 : (R,S)-A/-benzyl-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-5-methyl-1- 
hexanamine 

Free base. Melting point 92-94 °C. 

Exam ple 13918 : (R,S)-A/-benzyl-1-(4-(4-methoxyphenyl)-1 H-imidazol-2-yl)- 
5 1-heptanamine 

Free base. Oil. 

Exam ple 13919 : (R,S)-A/-(1-(4-phenyl-1«-imidazo|.2-yl)heptyl)cyclobutanamine 
Free base. Melting point 148-150 °C. 

Fxam ple 13920 : 4-(2-{(1S)-1-((butoxycart»nyl)amino)ethyl}-1H-irnidazol-4-yl)- 
10 1,1'-biphenyl 

Free base. Melting point 118-122 °C. 

Exam ple 13921 : 4-(2-{(1/?)-1-((butoxycarbonyl)amino)ethyl}-1H-imidazol-4-yl)- 
1,1-biphenyl 

Free base. Melting point: 114-116 °C. 
15 Example 13922 : (R,S)-A/-isopropyl-/V-(1-(4-phehyl-1H-imidazol-2-yl)heptyl)amine 

Free base. Melting point 114-116 "C. 

Fxam ple 13923 : (R,S)-A/-{1-(4-(3,4-dichlorophenyl)-1H-imidazol-2-yl)heptyI}- 
cyclohexanamine 

Hydrochloride. Melting point: 194 °C. 

20 Fxample 13924 : (R,S)-W-(1-(4-(1,r-biphenyl)-4-yl-1H-imida2ol-2-y1)heptyl)- 
cyclohexanamine 

Hydrochloride. Melting point 168-170 °C. 
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Exam ple 13925 : (R f S)-2-(5-fluoro-1 H-indol-3-yl)- 1 -(4-(4-fluorophenyl)- 
1tf-imidazol-2-yl)ethylamine 

Hydrochloride. Melting point: 220-222 °C. 

Exam ple 13926 : A/-{(4-(3-bromophenyl)- 1 W-imidazol-2-yl)methyI}cyclohexanamine 
5 Free base. Melting point 202-204 °C. 

Example 13927 : (R,S)-AK2-(5-fluono-1/Y-indol-3-yl)-1-(4-(4-fIuorophenyl)- 
1 tf-imidazol-2-yl)ethyl}cyclobutanamine 

Hydrochloride. Melting point: 180-190 °C. 

Exam ple 13928 : (R,S)-/V-{1-(4-(4-fluorophenyl>1H-i^^ 
10 cyclohexanamine 

Hydrochloride. Melting point: 230-232 °C. 

Exam ple 13929 : (R,S)-A/-(cyclohexylmethyl)-1-(4-phenyl-1H-imidazol-2-yI)- 
1-heptanamine 

Hydrochloride. Melting point: 142-144 °C. 

1 5 Example 13930 : (R,S)-AK1 -(4-(3-bromophenyl)-1 H-imidazol-2~yl)-5-methylhexyl}- 
cyclohexanamine 

Hydrochloride. Melting point: 216.7 °C. 

Example 13931 : W4(1R)-1-(4-(4-fluorophenyl)-1H-imidazol>2-yl)-2-methylpropyl}- 
cyclohexanamine 

20 Free base. Melting point 224-226 °C. 
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CLAIMS 

What is claimed is: 

1. A compound of the formula 0). 




(I) 

the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(I), the pharmaceuticafly-acceptable salts and prodrugs thereof or a pharmaceutjcaDy 
acceptable salt thereof, 
10 wherein 

represents an optional bond; 

r 1 is H, WWC(OMCH a WZ , > -{CH^-Z 1 . -(CH^-O-Z 1 or ^CVC,)alkyW*0)-NH- 

Z 1 is an optionally substituted moiety selected from the group consisting of (d- 
15 C 12 )a«cyl. benzorblthiophene, phenyl, naphthyl, berizotbjfuranyl. thiophene. 

O 





isoxazoiyl, indoiyi. 
R'isHorfCn-Oalkyl; 

or R 1 and R 2 are taken together with the nitrogen atoms to which they are attached to 
form a compound of formula (la), (lb) or (Ic), 

* X .N. .R* 



or R 7 




20 



« (la) <M . 



R'isKCHjJ.-E-KCH^-Z 2 ; 

E is O, S.-C(Oh -C(OH>-. -NH-C{0)-0- or a bond; 
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Z 2 is H. (Ci-Cu)alkyl, amino, (C,-Ci2)a»cylamino. N.hWKCrCJaflcylamino, (d- 
C 12 )alkykjuanidino, or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyl, imidazolyt, thiophene. benzothiophene. pyriduiyl and 
naphtnyt, 
tfisHoMCHjWA 1 ; 

A' is -C(=Y)-N(X'X 2 ), -C(=Y)-X 2 . -C<=NH)-X 2 orX 2 ; 

YisOorS; A 

X 1 is H. (C,-C 12 )alkyl. HCHj)«,-NH-<C,-C,)alky1, -{CH^-N-dKC^-Oalkyl or 

-{CHaJm-aryt; 

X 2 is -(CHjWY'-X' or optionally, substituted (C,-C*)alkyl; 

Y , is O, S, NH, C=0, (CrCiaJalkenyl having one or more double bonds, 
-NH-CO-. -CONH-, -NH-CO-O-tCHjV. -C-C-. SOjora bond; 
X s is H, an optionally substituted moiety selected from the group consisting of 
(Ci-CJalkyl, (Cr-C B )cycloalkyl, (d-C^alkoxy, arykay, (C-CJaDcylamino, 
N.N-dKCrCajalkylamino. -CH-dHCrCi2)akoxy, pynoRdinyl, pyridinyl, 
thiophene. imidazotyl. piperidinyi, piperazinyt, benzothiazoiyi, furanyl, indolyl, 
mocphoGno. benzo[b]furanyl, quinolinyl. "tsoquinolinyt. -{CH^-phenyl, naphthyl, 
fluorenyl. phthaiamidyl, pyrimkfinyl. 




or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazolyl 
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O 




Y 2 is CH-X\ N-X*. -CpCX*). O or S; 
X* for each occurrence is independently -<CH 2 ) ai -Y 3 -X 5 ; 
Y 3 is -C(0> 1 -C(0)0- or a bond: 

X s is hydroxy. (C-dJaflcyl, amino. (C-Cta)aJkylamino. N.N-dHd- 
C 12 )alkytamino, or an optionally substituted moiety selected from the 
group consisting of an/1, aryl(Ci-C4)alkyl, furanyt, pyridinyl. indoiyi, 
-CH(phenyrh. 




10 R s is (d-CJalkyt. (QrOalkyW^H^Z 5 . (C r C)alky1-C(OVNH-<CH 2 ) m -Z 3 or optionally 
substituted aryt; 

Z 3 for each occurrence is independently amino. (d-C^alkyiaminc, N.N-dKC- 
C^alkylamino, -NH^OHXCH^-phenyl ^H^OWCH^C.-CJaDcyl or an 
optionally substituted moiety selected from the group consisting of imidazolyl, 
15 . pyridinyl, morphoirno, piperidinyi, piperazinyl. pyrazolidinyt, furanyl and thiophene; 

R«isHor(CrC,)aIky1; 

R 7 is (Ci-Ci^afltyl or -{CH&r?', 
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Z 4 is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyl, indolyl, thiophene, benzofbjfuran. benzo{b]thiophene, isoxazolyl, 




Z 5 is H, (d-C^alkyl, (CH^-aryt; 



5 wherein an optionally substituted moiety is optionally substituted by one or more 
substituents, each independently selected from the group consisting of CI, F, Br, I, CF* 
CN. N* NO* OH, SCfcNHa, -OCF 3 , (Ct-CiaJalkoxy, ^CH^^nyHX^ -S-phenyKX^ 
-S-(Ci-Ci2)afcyl. -CKCH2) m .phenyHX^ m ^CHJ m ^OKHC,-Ce)al(yl. -{CHy^OMCi- 
C«)alkyf. -OKCH^-NHa, -O^CH^-NhHC-CeJaflcyl, ^HCH^-N^CCrCsiaBcyO and 
10 ^CrC^feyHX 6 ),*; 

X* for each occurrence is independently selected from the group consisting of 
hydrogen, CI, F ? Br, I, NO* N*, CN. OH. -CF 3i -OCF* (CrC&bfl, (d-C^alkoxy, 
HCH^-NH* -(C^NH^CrCeJalkyl, HCH^-N^-((C 1 -C t )aBcyl) and -(CH^- 
phenyt 

15 m for each occurrence is independently 0 or an integer from 1 to 6; and 
n for each occurence is independently an integer from 1 to 5; 
provided that 

(a) when R 5 is (d-C^alkyl, or -C<0)-0-Z* and Z 6 is (d-C^alkyi or optionally 
substituted aryt; R e is H or {Ci-Co)akyl; R 7 is (C,-C 12 )aftyl or Z* and Z 4 is thiophene or 

20 optionally substituted phenyl, then R 3 is not -CfOKHCH^-Z where m is 0 and Z is H 
or (O-CaJaJkyt or where m is 1 to 6 and Z is H; 

(b) when R 5 is (CrCuJalkyt or optionally subsituted phenyl; R 6 is H or (C-C*)allcyt; R 7 is 
(Ci-Ci2)aficyl and R 3 is -O-fCHjJ-Z 2 . then Z 2 is not an optionaBy substituted moiety 
selected from the group consisting of phenyl, indotyi, kntdazolyl, thiophene, 

25 benzothiophene, pyricfinyl, and naphthyl; and 

(c) when R 5 is H or (CrC n2 )aflcyl; R 6 is (C.-OaBcyl; R 7 is (CrC^aBcyl; and R 3 is -O-Z* or 
-S^Z 2 , then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, naphthyl. thiophene, benzothtenyt and indolyL 

Z A compound according to dam 1 wherein R 1 is H; R 2 is H; R 3 is -CHr 
30 phenyl; R 4 is -{d-y^-A 1 where m in the definition of R 4 is 0; R* is phenyl; R 6 is H; 
where A 1 is -C^YHYpOX 2 ); 
Y is O; X 1 is H or methyl; 
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m in the definition of X 2 is 0, 1. 2 or 3; Y' is a bond or O; and X s is N- 
rnethylpyrrolidin-2-yt, diethylamino. pyridinyt, thiophene. imidazolyl. 
diethoxymethyi, 1 -benzyJ-piperidln-4-y I, optionaBy substituted phenyl or 




3. A compound according to daim 1 wherein R 1 to H; R* to H; R* to -CH r 
phenyl; R* is -(CHaJm-A 1 where m in the definition of R 4 to 0; R* is phenyl; R' is H; 
where A 1 is -C{=Y)-N{X , X J ); 
YteO; 

10 X' is benzyl and X 2 is 2-hydroxyethyl; 

or X 1 and X 2 are taken together with the nitrogen atom to which they are 




whereY 2 isC-X 4 orN-X 4 ; 

X* is -{CH^-Y'-X* where m in the definition of X* is 0 or 1; and 

X 5 is selected from the group consisting of furanyl, benzyl, phenyl, amino, 




4. A compound according to daim 1 wherein R 1 to H ; R 2 is H; R* is -CH r 
phenyl; R* is -{CHaWA 1 where m in the definition of R* is 0; R 5 is phenyl; R* to H; 
where A 1 is -C^X 2 ; 
20 . Y to a X 2 is -{CHaJm-Y'-X 3 ; 

where m in the definition of X 2 isO, 1 or 2; 

Y 1 to O, -NH-CO-, -CO-NH-. -NH-CO-O-CHr, SOj or a bond; and 

X 3 is methyl, furanyl. pentyt, phenyl, indolyl, p-NOrPhenyl, napbthyl. fluorenyl, 

-CH(phenyl)2. benzothiazoiyl, pnthalamidyi, N,N-<Smethylamino. 



347 



WO 02/10140 



PCT/US01/23959 




5. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHr 
indol-3-yt; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R* is phenyl or t-Bw, R* is 

H; 

5 A 1 is -C^YH^X'X 2 ); 

Y is O or S; X' is H; X 2 is -{CHjWY-X 3 ; 
m in the definition of X 2 is 0. 1 or 2; 

Y' is a bond; and X s is phenyl, o-CI-phenyt. m-C (-phenyl, p-phenykay-phenyl, 
2,6-dHsopropylphenyi, m-CFrphenyt, p^thoxycarbonyl-phenyl, 2,4- 
*,0 difluorophenyli nvNOrPhenyl, p-benzytaxyphenyl, o-isopropytphenyi. n-hexyl, 4- 



morphoBno, naphthyi or 
6. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CH7- 



indol-3-yl; R 4 is -{CH2WA 1 where m in the definition of R* is 0; R* is phenyl or t-Bu; R* is 

H; 

15 where A 1 is -C^Y^X 2 ; 

where m in the definition of X 2 is 0, 1 or 2; 

Y 1 is O, -CO-NH-, -NH-COO-CHj-or a bond; and X s is methyl, 3-pentyl, phenyl, 
p-NOrPhenyi, phthalamidyl, N,N-<fimethyiamino, p-aminophenyl, fluorenyl or 



7. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -CHz- 
indol-3-yl; R 4 is -(CHJm-A 1 where m in the definition of R 4 is 0; R 9 is phenyl or t-Bu; R 6 is 
H; 

where A 1 is -C^YK^X 2 ); 




20 




25 



Y is O; X 1 is hydrogen; X 2 is -(CHjWY'-X 3 ; 
where m in the definition of X 2 is 0, 1. 2 or 3; 
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Y 1 is O, or a bond; and X* is cydopentyl, 4-OH-butyl, N.N-diethylamino, N- 
methyl-pyrroBdin-3-yl, •CH(ethoxy)j, phenyl, p-SOjNHr-phenyt p-OH -phenyl, o- 
CFrphenyl. p-CJ-phenyl. -CH(phenyr)j, 




5 8. A compound according to daim 1 wherein R' is H; R 2 is H; R* is -CHr 

indot-3-yl; R* is -{CHj^-A 1 where m in the definition of R 4 is 0; R* is phenyl or t-Bu: R* is 

H> 

where A 1 is -C^YVX 2 ; 
YisO;X 2 MCHj) B rY , -X s ; 
10 where m in the definition of X 2 is 0, 1,2 or 3; 

Y 1 is -NH-CO. -C=C-, -CaC- or a bond; and X s is t-butyt, l^nethyicarbonyW 
piperidin-4-yl, phenyl, p-CI-phenyl, m-CFrPhenyt, 4-nitro-naphthyl, p-methoxy- 
phenyl, m-{phenytethyO-phenyl, indol-3-yl or p-aminophenyi. 

9. A compound according to daim 1 wherein R 1 is H; R 2 is H; R* is -CHr 
15 indol-3-yl, -{CH^-NH-CO-O-t-Bu or -{CHa)4-NHi R* is -<CHa)»-A 1 where m in the 

definition of R* is 0: R* is phenyl, o-methoxyphenyt, p-Br-phenyl. p-nitro-phenyt or p- 
N,N-diethylamino-pbenyl; R e is H; 
where A 1 is -C(=YH<(X , X 2 ); 
Y is O; X' is H; X 2 is -{CHaJm-Y'-X 3 ; 
20 where m in the definition of X 2 is 0; 

Y 1 is a bond; and X s is o-8r-phenyl, m-Br-phenyl, p-Br-phenyl, o-CI-phenyi, m-O- 
pbenyi, p-Cl-phenyi, o-nitro-phenyl, nvnitro-phenyl, p-nitro-phenyl, o-CFj-phenyl, 
m-CFrPhenyl, p-CFj-phenyl, p-F-phenyi. 2,4-dKF-phenyt, 2,5-di-F-phenyi, 2,5- 
dMnethoxy-phenyl, m-OMe-phenyl, p-OMe-phenyi, 2-CFs-4-Cf-pbenyt or 3-ntoo- 
25 * 4-F-phenyl 

10. A compound according to daim 1 wherein R' is H; R 2 is H; R 3 is -CHr 
indd-3-yf, -(CHjJrNH-CCKM-Bu or -(CHzJrNHi R* is KCHaWA 1 where m in the 
definition of R* is 0; R* is phenyl, o-methoxyphenyl, p-methoxyphenyl, p-Br-phenyl, p- 
nitro-phenyl or p-N.N-diethyJamino-phenyl; R* is H; 

30 where A 1 is -C^Y)* 2 ; 

YisO;X 2 isHCH a )«rY , .X 8 ; 
where m in the definition of X 2 is 1; 
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Y 1 is a bond; and X 3 is phenyl, o-Br-phenyt, nvBr-pbenyl, p-8r-pbenyt, o-CI- 
phenyl, nvCl-phenyl, p-CI-phenyl, o-nitro-phenyl, m-nitro-phenyl, p-nitro-phenyl, 
^CF^phenyl, ro-CFrPhenyl, p-CFy-phenyl, o-F-phenyi f rrvF-phenyl, p-F-phenyl. 
N,^Wi-methy^a^^ino-pheny^ o-OMe-phenyl, m-OMe-phenyL p-OMe-phenyl, 3,4- 
5 di-Ct-phenyl, 3,4,5-tri-OMe-phenyi, p-Me-phenyl, p-OH-phenyl or 2,4-di-F- 

phenyl. 

11. A compound according to daim 9 wherein R 5 is phenyl and R 3 is 
^CHjHndot-S-yt and the stereochemistry at the carbon to which R 1 is attached is the R- 
configuration. 

10 12. A compound according to daim 10 wherein R 5 is phenyl and R 3 is -{CHd- 

indot-3-yt and the stereochemistry at the carbon to which R 3 is attached is the R- 
configuration. 

13. A compound according to daim 10 wherein R $ is o-OMe-phenyl and R 3 
is -{CH2>>ndol-3-yl and the stereochemistry at the carbon to which R 3 is attached is the 

15 Reconfiguration. 

14. A compound according to daim IQ.wherein R 5 is o-OMe-phenyl and R 3 is 
-(CHaHndoM-yl and the stereochemistry at the carbon to which R 3 is attached is the S- 
configuration. 

15. ■ A compound accorrfing to dam 1 wherein R 1 is H; R 2 is H; R 3 is -{CH^ 
20 NH-CO-04-Bu or -iCH&Wh: R 4 is -(CHs)^ 1 where m in the definition of R 4 is 0; R 5 is 

phenyl; R 8 is H; 

where A 1 is -C^Yyx 2 ; 
Yisa,X 2 isKCH^rY 1 -X 3 ; 
where m in the definition of X 2 is 0 f 1 or 2; 
25 V 1 is S f S02 or a bond; and X 3 is phenyl, 3,4^-O-phenyl, 3 f 4.S4ri-OMe-phenyl. 

p-Me-phenyl, p-OH-phenyl, 2,4-di-F-phenyl, 2-furanyi # 2-pyricfinyi, 3-pyridinyl, 
naphthyl, 2-qurtofinyl, 3-quinofinyl, 4-qttinolinyi, 8-quinolinyi, 1-isoquinofinyt, 2* 
tfriophene or 2-pyrimidinyl 

16. A compound according to daim 1 wherein R 1 is H; R 2 is H; R 3 is -{CH^ 
30 NH-CO-CH-Bu or ^CH^-NHj; R 4 is -{CH^-A 1 where m in the definition of R 4 is 0; R 5 is 

phenyl; R 6 is H; 

where A 1 is -C^Y^X 2 ; 
YisaX^s^CHaWY'-X 3 ; 
where m in the definition of X 2 is 0, 1, 2 or 3; 
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Y 1 is a bond; and X' is 5-inddyl, 3-mdolyl. 4-indolyl. 2-indotyi, 5-OMe-indol-3-yl, 
S-OMe-indort-yl, 5-OH-indol-2-yl, 5-OH-ir*Jc4-3-yl, 5-Br-indol-3-yl, 2-Me-indc«- 
yl, 2-benzothiophene. 3-benzothiophene or 2-benzofuran. 

17. A compound according to daim 1 wherein R' is H; R* is H; R 1 is -(CH^ 
5 indol-3-yl, KCH 2 )«-NH-C0-O-t-Bu or -(CH^-NH,; R* is -{CHjWA 1 where m in the 

definition of R 4 is 0; R 8 is phenyl, o-OMe-phenyl or p-OMe-phenyi; R* is H; 
where A 1 is X s ; 
X^^CHaWY'-X 1 ; 
where m in the definition of X 1 is 1.2 or 3; 
10 Y 1 is S. O or a bond; and X s is phenyl, o-OH-phenyt. p-OH-phenyt, o-F-pbenyi. 

nvF-phenyt, p-F-phenyl, o-CFj-phenyt, o-OMe-phenyl. m-OMe-phenyl, o-nitro- 
phenyt, p-nitro-phenyt, 3,4-cfi-CJ-phenyi, 2-™tn>3-OMe-phenyt, o-Br-phenyl, m- 
Br-phenyt. p-Br-phenyl, 2-thiophene, 3,4,5-tri-OMe-phenyl, D-NJ4- 
dimethyiamino-pnenyl, p-OCFrPhenyl, p-{3-(MN- 

15 dimethylamir»)propoxy)phenyl, 3-F-4-OMe-phenyl. 2-pyridtnyl, 3-pyridinyt, 4- 

pyrialnyt, 2-CI-quinofin-3-yl. 2-quinoWy, methyl, n-butyl, n-pentyt. n-hexyl, 3> 
dimethyl-butyl, benzyl, cydohexyl or p-t-Bu-phenyt. 

18. A compound according to daim 1 wherein R 1 is H; R 2 is H; R* is -<CHa)*- 
NH-CO-O-t-Bu or -(CHjJr-NH* R* is -(CH^-A 1 where m in the definition of R* is 0; R* is 

20 phenyl; R* is H; 

where A 1 is X*; 

X^HCHjWY 1 * 5 ; . - 

where m in the definition of X 2 is 1.2 or 3; 

Y' is O or a bond: and X 3 /s phenyl, o-OH-phenyi. p-OH-phenyi, o-F-phenyt, m-F- 
25 phenyl, p^-pbenyl, o-CFrphenyl, o-OMe-phenyl, rn-OMe-phenyt p-OMe- 

phenyl, o-nitro-phenyl, p-nitro-phenyl, 3,4-di-Ct-phenyl, 2-nrtn>3-OMe-pbenyt, o- 
Br-phenyl, m-Br-phenyi, p-Br-phenyl, p-phenyl-phenyl, 2-thiophene, 3,4,5-tri- 
OMe-phenyl, p-N.N-c^thytamino-phenyt, p-benzyloxy-phenyl, p-OCFj-phenyt, 
p^3-(N.N-diniethylamino)pro^ 3-F-4-OMe-phenyt, 2-pyhdffryl, 3- 

30 pyridinyi. 4-pyridinyl, 2-0-quinc*>-3-yi, 2-Q^anofinly, 3-indolyl. 6- 

rnetiioxycarbOTyHrKlol-3-yl, 1-methyWndol-3-yl, 2-methyHndol-3-yl, methyl, n- 
butyl, n-pentyt, n-hexyl. 3,3-dimethyHxiyl, benzyl, cydohexyl or p4-8u-ohenyL 

19. AcompcHindac«rtingtoclaim1 wherem R 1 MCiy-CO-i?; R* is H; R* 
is -(CH^H-CO-O-t-Bu. -(CHz^H-CO-O-benzyl, -(CHjJ-phenyl or ^CHaHndol-3-yl; 

35 R 4 is -{CHjU-A 1 where m in the definition of R 4 is OjR 5 is phenyl; R* is H; 



351 



WO 02/10140 



PCT/US01/23959 



where V is ethyl, phenyl, p-OMe-phenyl, p-phenyl-phenyU p-O-phenyl, p-Bf-phenyt, 
p-Nrphenyl, p-F-phenyJ, m-nitro-phenyt, p-nitro-phenyl, p-CN-phenyi, 2.5-di-OMe- 
phenyl, 3,4-di-0-#>enyl, / N,N-<Jimethyiamino-phenyl f 3-methyM-CI-phenyl or 
naphthyt 
A 1 is -C^Y^X*; 
YisOjX'MCH^Y'-X 3 ; 

where m in the definition of X* is 0: 

Y'isOiandX^t^u. 

20. A compound according to darn 1 wherein R 1 is •{CHjJ-COKCHjJm-Z' 
where m in the definftion of R 1 is 0, 1 or 2: R* is H; R* is -<CHaHndol-3-yl or -{CHjVNH- 
CO-O+Bu; R 4 is H or -(CH^-A' where m h the definition of R* is 0; R* is phenyl, ©- 
OMe-phenyl, p-nitro-phenyl, p-Br-phenyi, t-Bu, -CH<C>4^0-NH-{<>y r CO-0-t-Bii, 
-CHCCHjjrCO-NH^CHjjs-imidazoJ-l-yt, -O^CH s ) r CO-NH-(CHi) r ^>yridirv2^ 
^H(CH 1 }rCC^H-<CH 2 ) 3 -4-morphoiirw, <^i(CH s )rCO^H-{CHJ-pyridin-4-y1 or 
-CHfCHdrCO-NHKCHa^r^^ 
wheie Z 1 is ethyl, propyl, phenyl, p-OMe-phenyl, p-CJ-phenyl. p-Br-phenyi, p-F- 
phenyl. p-fiitro-phenyl, m-nitro-phenyi. p-CN-phenyt, p^-phenyl, p-phenyt-phenyl, 3- 
Me-4-CHJhenyl, p-N.hWietriylamino-phenyt, 2,Wi-OMe-phenyl. 3,4-tf-CJ-phenyt, 
3,4-a>F-phenyl, p-OCFrphenyl, p-benzytexy-phenyJ, p-pentyf-phenyi, 3,4.5-tri-OMe- 
Phenyi. 3-nttro-4-C(-phenyt, 3-CW-nrtro-phenyl, 3-mett^5-chforo-benzotrwpr»en-2- 
yl, 2-benzofuranyl, 3-benzothiophene, 3-phenyWsoxazo»-5-yl, 3-{2,4-d»-a-pheny1>- 
isoxazol-5-yt, 3-indolyl, 5-Br-thiophen-2-yl, naphthyt. 




A'is-C^YVX 2 ; 
YisOiX^KCHaXa-Y'-X*: 



where m in the definition of X 2 is 0; 
Y 1 is O; and X s is t-Bu. 

21. A compound according to datm 1 wherein R' and R 2 are taken together 
to form a compound of formula (lb) Or Qcf, 

R* is -{CH2>-indol-3-yl, -{CHjJ-phenyl, -{01 2 )^H-a>0-oenzy1 or HCHjJrNHj,- 
R 5 ts phenyl. o-OMe-phenyf, p-OMe-phenyl. p-Br-phenyl. p-nitro-phenyf, t-Bu or 
-CH(C^ 3 )rCO-NH-{CH 2 ) r NH2: R*"«H; 
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R 7 is ethyl, propyl, phenyl, p-OMe-phenyi, p^phenyl, p-Br-phenyl, p-F-pheny!, p- 
nrtro-phenyl, m-nitrc-phenyt, p-CN-phenyl, p-Nj-pbenyl, p-phenyl-phenyl, 3-Me-4-Cf- 
phenyl. p^,N-diethyteminc-phenyt, 2,5-dK)Me-phenyl. 3,4-diO-phenyi, 3,4-di-F- 
phenyi. p-OCFj-pbenyl, p-benzytoxy-phenyl, p-pertyl-phefiyi, 3,4,5-tri-OMe-phenyl, 
3-nitro-4-Cf-phenyl, 3-CW-nitro-phenyl. 3-methyV5<hk5ro-berurothiophen-2-yl, 2- 
bezofuranyl. 3-beraothiophene, 3-phenyNsoxazol-5-yl. 3-(2,4-di-Cl-phenyl)-jsoxa20l- 
5-yl, 3-indoryl, 5-Br-ttiiophen-2-yl, naphthyl, 

22. A compound of the formula (II). 

R 3 




■ 00 

the racemic-diastereomeric mixtures and optical isomers of said compound of formula 
(II), the pharniaceutkaHy-^cceptabte salts or prodrugs thereof or a pharmaceutical^ 
acceptable salt of said prodrug, 

15 wherein 

represents an optional bond; 

R 1 is H. KCH 2 ) n) -C(OMCH 2 ) Br Z\ -(CH^nrZ 1 , -{CH^-OZ 1 or -<CVC,)alky!-C(0}-NH- 
(CH2) m -Z s ; 

Z 1 is an optionally substituted moiety selected from the group consisting of (d- 
20 Ci2)alkyi, benzo{b]thiophene, phenyl, naphthyl, bertzofbjfuranyl, thbphene, 

isoxazotyl, indotyl, u ; 

R 2 isHor(C r C»)alkyl: • 

or R 1 and R 3 are taken together with the nitrogen atoms to which they are attached to 
form a compound of formula (lla), (lib) or (He). 
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R J is-{CH 2 ) il .E-{CH 2 ) B -2 J ; 
E is 0, S.-QOK -0(0-0-, -NH-C(OH>. -N(C-0,)alkyl-C(O)-O- or a bond: 
5 Z 1 is H, (C,-C 12 )aOcyl, amino. (C-C ia )alkytamino, N.rWHCrC^allcylamino, (Ci- 
OiOaDcyiguanidino, or an optionally substituted moiety selected from the group 
consisting of phenyl, indolyl, imidazdyl, thiophene. benzothiophene. pyridinyl and 
naphthyi: 
R'isHor-iCHaWA 1 ; 
10 A' is -C(=Y>N(X , X 2 ), -C{=Y)-X i , -C(=NH)-X 2 or X 2 ; 
YisOorS; 

X 4 is H, (C,-C t2 )alkyl, -(CH^-NrHC-Oalkyl. HCHj^-N-dHC-CeJalkyl or 
-(CtWaryt; 

X 2 is -{CH^-Y'-X 3 or optionaOy substituted (C-C 12 )alkyf; 
15 Y 1 is O, S. NH. C=0. (CrCjJalkenyl having one or more double bonds. 

-NH-CO-, -CO-NH-. -NH-CC-CKCH^-. -OC-. SO, or a bond; 

X s is H, an optionally substituted moiety selected from the group consisting of 

(C-Ci 2 )alkyl. (CrC«)cycloalkyl, (CrdJaBcoxy. arytoxy. (d-CjJallcylanwo. 

N t N-dHCi-C,2)a«cylamino. -CH-dKC-CJalkoxy. pyrrofidinyl. pyridmyl. 
20 thiophene. imidazolyl, piperidinyl. piperazsiyl. benzothiazoiyt, furanyl. indolyl. 

morpbolino, benzo[bJturanyl, quinoBnyl, isoquinoiinyi, -(CHj^-phenyl, naphthyl, 

ftuorenyt, phthalamidyi. pyrimidinyl, 
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or X 1 and X 2 are taken together with the nitrogen to which they are attached to 
form an optionally substituted moiety selected from the group consisting of 
thiazoiyl, 




Y 2 is CH-X*. N-X*. -CpCX 4 ). O or S; 
X* for each occurrence is independently H or KCH^-Y'-X*; 
Y 3 is -C{Oy. -0(0)0- or a bond; 

X s is hydroxy. (CrC^aJkyi. amino, (Ci-CjJaBcyJamino, N.hWKC- 
C,2)alky1amino, or an optionally substituted moiety selected from the 
group consisting of aryt, ary1(C-C,)alkyl, furanyi. pyhdiny!, indoiyi, 
piperidinyl. -CH(phenyl)2. 
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R» is (C-C^lkyl, (CcrC^atkyl-CfOVO-Z 5 , (C^JalkyK^O-NH^CHjWZ 9 or optionally 
substituted aryl; 

Z 3 for each occurrence is independently amino, (Ci-d^alkytamino, amino(Cr 
5 C n2 )alkyl, (CrCr)cydoaOcyiamino, amino(Cs-C7)cycioaIkyt, NHCrCi^alkylamino, N.N- 
dKCi-C«)aJkylamino ( -NH-C<0}-0-{CH^ (n -phenyl, -NH-CCOHHCH^KCt-CeJaJIcyl. 
-CH(pnenyl)2, (Cs-Crjcydoalkyf, 

t 

H^C^alkyl-qOKMC^alkyl 

optionally-substituted phenyl-<CH 2 ) m -0-C(0)-NH-<C 1 -C 6 )aIkyl— 

I 

C^OKHC^aJalkyl 

10 or an optionally substituted moiety selected from the group consisting of imidazole 
pyridtnyi, morphofino, piperidinyi, piperazinyi, pyrazolidirtyt, furanyi, phenyl, indotyi 
and thiophene, provided that when m is 0 in the formula for R 5 then 2* is not -NH- 
C<0 WCH^-phenyi or -N^OKHCH^d-Ce^Dcyl; 
R 6 isHor(Ct-Ce)a!lcyl; 

15 R 7 is (d-C^alkyl or -(CH^Z 4 ; 

Z* is an optionally substituted moiety selected from the group consisting of phenyl, 
naphthyi, indoiyi, thiophene, benzo(b}furan, benzo[b]thiophene, isoxazolyi, 

DO. DO 

Z 5 is H. (C,-C«)alkyl. or -{CH^-aryt; 

20 wherein an optionally substituted moiety is optionally substituted by one or more 
substituents, each independently selected from the group consisting of CI. F, Br, I. CP* 
CN, N 9 , NO* OH, SOjNHj, -OCF 3 . (Ct-C^alkoxy, ^Chyn.-phenyHXV ^pnenyKX 1 )., 
-SKd-CuJalJcyt, -0-<CH^ n -phenyHX\. KCH0 lo -C(O)-O-<C 1 -C s )a*yi, KCH^OHCr 
Ce)alkyl, ■OKCHjU-NHj, -OHCH^rNmC-Oa^yl, -O-(CH a ) w -N^((CrC 8 )aicy0. 

25 KC^ 2 )afeyHX\andKCH^^nyVX 7 ; 
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X* for each occurrence is independently selected from the group consisting of 
hydrogen, CI, F. Br, I, NO* N* CN, OH. -CF 3 . -OCF,. (CrCJalkyt, (C-daJafcoxy. 
KCHsWNHj. KCHa)„-NHKC,-C)alkyt. -(CHj^-N-dmC-OaBcyl) and KCH^,- 



5 X 7 is -NH-C^NH-HO-X*. wherein X* is thiophene, (C,-C»)aBcyt or phenyl; 
m for each occurrence is independently 0 or an integer from 1 to 6; and 
n for each occurrence is independently an integer from 1 to 5; 
provided that 

(a) when R 5 is (C,-C«)alkyl. or -C(OyO-Z? and Z 5 is (d-C^akyt or optionally 
10 substituted aryt; R 6 is H or (C-Ce)a*yl; R 7 is (d-C«)alkyl or t and Z* is thiophene or 

optionally substituted phenyl, then R* is not -CCOH^CHjk-Z where m is 0 and 2 is H 
or (Cr-Ci2)alkyl or where m is 1 to 6 and Z is H; 

(b) when R 5 is (C-C^aflcyl or optionally subsisted phenyl; R' is H or (C,-C)aflcyt; R 7 is 
(C-dzJalkyl and R 3 is OKCH^Z*. then Z* is not an optionally substituted moiety 

15 selected from the group consisting of phenyl, indotyt, imkjazotyi, thiophene. 
benzothiophene. pyridinyi, and naphthyt, and 

(c) when R* is H or (C,-C 12 )alkyl; R' is (Ci-C,)alkyl: R 7 is (C-Cjjaflcyl; and R 3 is -O-Z 2 or 
-S-Z*. then Z 2 is not an optionally substituted moiety selected from the group consisting 
of phenyl, napnthyl, thiophene, benzothienyl and indotyl. 



Z 3 is -CHrNHj. -(CVWrNHj. -{CHjJyNHj or ^ ; and 

X' is ^CHj)2-N<CH 3 )2 and X 2 is benzyl; or 
25 X 1 and X 1 are taken together wfth the nitrogen atom to which they are attached, to form 



phenyl; 



23. A compound according to daim 22 of the formula 

n R 3 (R configuration) 




wherein 
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-in 



H 



o - (XTX ■ 



24. A compound according to darn 22 of the formula: 
0 P» (R configuration) 




5 wherein 
Z 3 is 



H 2 N 





and 



X 1 is -(CHaJrNtCHaJj and X 2 is benzyl; or 

X 1 and X 2 are taken together with the nitrogen atom to which they are attached, to form 



10 



25. A compound according to claim 22 of the formula 
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wherein X s is p-chloro-phenyl, ^methoxy-pherryt. 2.4^uoro-phenyl or Ihienyl. 
26. A compound according to daim 22 of the formula 




5 wherein X 2 is ^chloro-phenyi, p^ethoxy-phenyl, phenyl or thienyl. 
27. A compound according to daim 22 of the formula 




28. A compound according to daim 22 of the formula 




29. A compound according to claim 22 of the formula 
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NH 2 




wherein 



0 

r* is H and R 7 is m-nitro-phenyl or 2-phcnyJ-ethyl; or 




30. A pharmaceutical composition comprising a compound according to 
daim 1 or a pharmaceutical^ acceptable satt thereof and a pharmaceutical^ acceptable 

10 carrier. 

31. A method of eOciting an agonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a 
compound according to daim 1 or a pharmaceutical^ acceptable salt thereof to said 
subject 

15 32. A method of eOciting an antagonist effect from one or more of a 

somatostatin subtype receptor in a subject in need thereof, which comprises 
administering a compound according to daim 1 or a pharmaceutical^ acceptable salt 
thereof to said subject 
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33. A method of binding one or more of a somatostatin subtype receptor in a 
subject h need thereof, which composes administering a compound according to daim 
1 or a pharmaceutical)* acceptable salt thereof to said subject 

34. A method of treating acromegaly, restenosis, Crohn's disease, systemic 
5 sclerosis, external and internal pancreatic pseudocysts and ascites. VIPoma. 

nesidoWastosis. hyperinsulinism. gastrinoma. ZoUinger-ElIison Syndrome, diarrhea. 
AIDS related diarrhea, chemotherapy related diarrhea, scleroderma. Irritable Bowel 
Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux, 
duodenogastric reflux. Cushing's Syndrome, conadotrcpincma, hyperparathyroidism. 
10 Graves' Disease, diabetic neuropathy. Pagefs disease, polycystic ovary disease, 
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks. GH 
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which 
comprises administering a compound according to daim 1 or a pharmaceutical* 
acceptable salt thereof to said subject 
15 35. A method of treating diabetes meatus, hyperapidemia. insulin 

insensitivity. Syndrome X. angiopathy, proliferative retinopathy, dawn phenomenon. 
Nephropathy, peptic ulcere, ertefocutaneous and pancreaticxttutaneous fistula. 
Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis, 
gastrointestinal hormone secreting tumors, angiogenesis, inflammatory disorders. 
20 chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding 
in a subject in need thereof, which comprises administering a compound according to 
claim 1 or a pharmaceutically acceptable salt thereof to said subject 

36. A method of inhibiting the proliferation of helicobader pylori in a subject 
in need thereof, which comprises administering a compound according daim 1 or a 

25 pharmaceutically acceptable salt thereof, to said subject 

37. A pharmaceutical composition comprising a compound according to 
daim 22 or a pharmaceutically acceptable salt thereof and a ptarmaceuticaBy 
acceptable earner. 

38. A method of eliciting an agonist effect from one or more of a somatostatin 
30 subtype receptor in a subject in need thereof, which comprises administering a 

compound according to claim 22 or a pharmaceuticaly acceptable salt thereof to said 
subject 

3g. A method of eliciting an antagonist effect from one or more of a 
somatostatin subtype receptor m a subject in need thereof, which comprises 



361 



WO 02/10140 



PCT/USO 1/23959 



administering a compound according to daim 22 or a pharmaceutical^ acceptable salt 
thereof to said subject 

40. A method of binding one or more somatostatin subtype receptor in a 
subject in need thereof, which comprises administering a compound according to dakn 

5 22 or a pharmaceutical^ acceptable salt thereof to said subject 

41. A method of treating acromegaly, restenosis, Crohn's disease, systemic 
sderosts, external and internal pancreatic pseudocysts and ascites, VIPoma, 
nesidoWastosis, hyperinsuBnism. gastrinoma, ZoHinger-Effison Syndrome, diarrhea, 
AIDS related dianhea, chemotherapy related diarrhea, sderoderma, Irritable Bowel 

10 Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux, 
duodenogastric reflux, Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, 
Graves' Disease, diabetic neuropathy, Pagefs disease, polycystic ovary disease, 
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks, GH 
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which 

15 comprises administering a compound according to daim 22 or a pharmaceutical 
acceptable salt thereof to said subject 

42. A method of treating diabetes meffitus, hypertipidemia, insulin 
insensitivity, Syndrome X, angiopathy, proiferative retinopathy, dawn phenomenon. 
Nephropathy, peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, 

20 Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis, 
gastrointestinal hormone secreting tumors, angtogenests, inflammatory disorders, 
chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding _ 
in a subject in need thereof, which comprises administering a compound according to 
claim 22 or a pharmaceutical^ acceptable salt thereof to said subject 

25 43. A method of inhibiting the proliferation of helicobacter pylori in a subject 

in need thereof, which comprises administering a compound according claim 22 or a 
pharmaceutical^ acceptable salt thereof, to said subject 
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44. A compound selected from the group consisting of: 
N _ {1 . (4 -(^bromophenylM^ 

N ^ 1 .(4.(4-fluorophenyl)-1H-imidazol-2-yl)heptyr}cycloriexanamine; 

(4-phenyHH-imidazol-2-yl)methanamine; 
(1S)-3-methyl-1-(4-phenyl-1H-imidazol-2-yl)-1-butanamine; 

( R,S)-AH2-(1-methyMtf-^^ 

(1 R)-N-benzyl-2-phenyH-(4-phenyl-1 H-imidazol-2-yl)ethanarnine; 
(1R>2-(1H-indol-3-yl)-W.(2-phenylethyl)-1^4.pheny|.1H-imidazol.2-yl)e^ 

(1/^benzyl-2-(1H-indol-3^^ 
A/^benzyl(4-phenyl-1H-imidazol-2-yl)methanamine; 

^butyl(1/?)-1-(4-te*bu^ 
(iRVAWjenzyl-MI-benzyl^te^^^^ 

A^((lS)-2-(lW-indol-3ryl)-1-(4-phenyl-1/fimidazol-2-yl)ethyl)-1-hexana 
te//-butyl(R,S)-1-(4-phenyt-1H-imidazol-2-yl)heptylcarbamate; 
{4-(1,1'-biphenyl)-4-yl-1-methyHH-imidazo1-2-yl)methanamine; 
(R.S)-A/-benzyl-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 

/^benzyKAKWI.I'^ 

N-benzyl(4-(1,1'-bipheny0^yl-1H-imidazol-2-yl)-/^methylmethanamine; 
(RiS )^(2K1-((terf-butDxycarbony0amino)pentyfh1W-imidaM 
(R,S)-/^benzyH-(4-(1 ,1 '-bipneny0-4-yl-1 H-imidazol-2-yl)-1-pentanamine; 
(R,S)-A/,/^dihexyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanarnine; 
terf-butyl (R,S)-1-(4i3henyl-lH-imidazol-2-yl)hexylcarbamate; 
(R,S)-/^hexyl-1-(4-phenyHH-imidazol-2-yl)-1-heptanamine; 

(R,S)-1-(4-pbenyl-1 H-imidazol-2-yl)hexylamine; 
(R,S)-^benzyl-H4-(4-methoxyphenyl)-1H-im»dazol-2-yl)-1-heptanamine; 

(R ' S) . W . ( 2 l 6.di<^brobenzyl)-1K4^henyl-1Wmidazol-2-yl)-1-heptanam 

(RiS ). W ^4-chlorober^-H4-phenyi-1H-imidazol-2-yl)-1-heptariamine^ 

(R,S)-1-(4-(3-methoxyphenyl)-1H-imidazol-2-yl)heptylamine; 

(R,S)-/V-(2-chlorobenzyl)-H4-phenyl-1/+imidazol-2-y^1-heptararnine; 

(R,SVA^(2-fluorobenzyl)-1-(4-phenyl-1W-imidazol-2-y1)-1-heptanamine; 

(R,S>/V-butyl-1-(4-phenyl-1H-imidazol-2-yO-1-heptanamine; 

(R,S)-N-isopentyl-W-(1-(4-phenyl-1H-imidazol-2-yl)heptyl)amine; 

(R,S)-1-(4-(3-bromophenyl)-1Wmidazol-2-yr)-/V-hexyl-1-heptanamine; 
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(R,S)-W-pentyl-1-(4-phenyl-1H-imicla2ol-2-yl)-1-heptanamine; 
(R,S)-A/-(1 -(4-phenyM H-imidazol-2-yI)heptyl)cyclohexanamine; 
(R,S)-A/-benzyM-(4-(3,4-dichloroph^^^^ 
butyl (4-(1,1Vbipheny0^yl-1H-imidazol-2-y0methyIcart)amate; 
5 (R,S)-/V-(1-(4-phenyMW-imidazol-2-^^^ 

(R,S)-A/-{1 -(4-(2-chlorophenyl)-1 H-imidazol-2-yi)heptyI}-c^dohexanamine; 
(R,S)-A/-{1 -(4-(4-fluorophenyl)-1 H-imidazol-2-yl)heptyI}-cydobutanamine; 
(1/?)-A/-benzyL2-(1tf-indol-3-yl)^ 
(R,S)-2-(1H-indol-3-yl)-1-(5-methy^ 
10 (R,S)-2-phenyM -(4-phenyM H-imidazol-2-yl)ethanamine; 
(R,S)-2-(1-methyMtf-indol-3-yl)-1^^ 
(1S>A/-ben2yl-2-(1H-indol-3-yl)-1^^ 

(1 R)-/V-benzyl-2-(1 W-indol-3-yl)-1 -(5-methyl-4-phenyM W-imidazol-2-yiyethanamine; 

terf-butyl (1 /?)-2-(1 H-indol-3-yl)-1 -(4-phenyM H-imidazol-2-y!)ethylcarbamate; 
1 5 (1 R)-2-(1 W-indol-3-yl)-1 -(4-phenyM H-imidazol-2-yl)etharamine; 

N-((1/?)-2-(1/Wndol-3-ylM^^ 

benzyl (1R)-2-(1tf-indol-3-yl)-1-(4^phenyM^ 

ferf-butyl (1/?^2-(1H-indol-3-y!)-1-(4-^ 

terf-butyi (4-phenyH H-imidazol-2-yl)methylcarbamate; 
20 terf-butyl (1 -benzyl-4-phenyl-1 H-imidazol-2-yOmethylcarbamate; 

/V-((1R)-2-(1H-indol-3-yl)-H^ 

(1 R)-2-(1 Hnndol-3-yl)-1 -(4-(4-nitrophenyl)-1 H-imidazol-2-yl)ethanamine; 
(1-benzyl-4-phenyMH-imidazol-2-yl)methanamine; 
(1fl)-2-(1tf-indol-3-yl^ 
25 (1R)-1-(4-ferf-butyMH-imidazo^^ 

/V-benzyl(1-benzyl^phenyl-1/y-imidazol-2-yl)methanamine; 
(1/?)-2-(l-benzothien-3-y))-W^^ 

ferf-butyl (R,S>2-(6-chloro-1 H-indol-3-yl)-1 -(4-phenyM H-imidazol-2-yl)-ethylcarbamate; 
(R,S)-2-(6-chloro-1 Wndol-3-yO-1-(4-phenyl-1 H-imidazol-2-yO-ethylamine; 
30 terf-butyl (1 /?)-3-methyM -(4-phenyM AWmidazol-2-yl)butylcarbamate; 
(1R)-/V-benzyl-3-me%M -(4-phenyM 

ferf-butyl (R,S)-phenyl(4-phenyl-1 H-imidazol-2-yOmethylcarbamate; 

(R,S)-phenyl(4-phenyl-1W-imidazo(-2-yOmethylamine; 

ferf-butyl (1 /?)-3-phenyM -(4-phenyM H-imidazol-2-yl)-propylcarbamate; 
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(1 R)-3-phenyl-1 -(4-phenyl-1 H-imidazol-2-yl)-1 -propanamine; 

(R l S)-/V-benzyl(phenyl)(4-phenyl-1/+imidazol-2-yl)methanamh 

(1 /?)-/v-benzyi-3-phenyl-1-(4-phenyl-1 H-imidazol-2-yl)-1-propanamine; 

4-(2-{((te/f-butoxycarbonyl)amino)methyl}-1 H-imidazol-4-y!)- 1 . 1 -biphenyl; 
5 (i-benzyW-phenyI-1H-imidazol-2-yl)-ty^^ 

4-(1-benzyl-2-{((terf-butoxycarbony0 

(4-(1 , 1 -biphenyfH-yl-1 W-imidazol-2-yI)methanamine; 

(R,S) 1-(4-phenyl-1H-imidazol-2-yl)heptylamine; 

(1 -benzyl-4-(1 , 1 -biphenyl)-4-yl-1 H-imidazol-2-yOmethanamine; 
10 (R,S)-/V-benzyl-1-(4-phenyl-1W-imidazof-2-yl)-1-heptanamine; 

4-(2-{((ferf-butoxycarbonyl)am^ 

ferf-butyl (1R)-2-(1H-indol-3-yI)-1-(1-me^^^ 

4-(2-{((ferf-birtoxycarbonyl)(m^ 

(1 fl)-2-(1 H-indol-3-yl)-1-(1 -methyl-4-phenyM H-imidazol-2-yl)-ethanamine; 
1 5 ferf-butyl me%I((5-methyl-4-phenyl-1 H-imidazol-2-yI)-methyI)carbamate; 
(4-(1 , 1 -biphenylH-yH H-imidazol-2-yl)-Af-methylmethanamine; 
A/-methyK^methyl-4-phenyMtf-imidaz^ 

4-(2^(beixryl(terf-butoxycarbonyl)aminp)methyl}-1 H-imidazol-4-yI)-1 . 1 -biphenyl; 
(1fl)-1-(4-(1,r-bipheny^^ 
20 A^benzyl(4-(1 , 1 -biphenyl)-4-yl-l Wmidazol-2-yl)methanamine; 

(1 /?)-A/-benzyl-1 -(4-(1 , 1 -biphenyi)-4-yl-1 H-!midazol-2-yl)-3-phenyH -propanamine; 
ferf-butyl (R,S)-1-(4-phenyl-1 tf-imidazol-2-yl)pentylcarbamate; 
(R,S)-1-(4-(1J'-bipte^ 

(R,S)-1-(4-phenyM H-imidazol-2-yl)pentylamine; 
25 ferf-butyl (R,S)-1 -(4~(4-methylphenyI)-1 H-imidazol-2-yl)-heptylcaib amate; 
ferf-butyl (R,S)-1-(4-(2-methoxyphenyl)-1 H-imidazol-2-yl)-heptylcarbamate; 
(R t S)-1-(4-(4-methy^ 
(R,S)-1-(4-(2-methoxyphenyl)-W^ 
(R,S)-/V-benzyl-1-(4-phenyl-1HHmidazol-2-yl)-1-pentanarnine; 

30 ferf-butyl (R.S)-1-(4-(4-methoxy^ 

(R t S)-1 -(4-(1 , 1 '-bipheny!)-4-yl-1 H-imidazol-2-yi)-1 -heptanamine; 

ferf-butyl (R T S)-1-(4-(3-br6mophenyO-^ 

(R l S)-1-(4-(4-methoxyphenyl)-1H-imidazol-2-yl)heptylamine; 

(R,S)-1-(4-(3-bromophenyl)-1W-imidazol-2-yl)-1-heptanamine; 
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(R,S)-4-(2-{1-((terf-butoxycarbonyO 
(R,S)-Af-benzyM-(4-(3-bromop 

4-(2-{(1 S)-1-((terf"butoxycarbohyI)amino)propyl}-1 H-imidazol-4-yI)-1 t r-biphenyl; 

(R,S)-A/-benzyM -(4-(1 , 1 -biphenyl)-4-yl-1 W-imidazol-2-yl)-1-heptanamine; 
5 (1 S)-1 -(4-(1 , T-biphenyl)-4-yH H-imidazol-2-yl)-1-propanamine; 

(1S)-A/-benzyl-1-(4-(1JM3ipte^ 

(R,S)-W-benzyM-(4-(4-methylpheny[)-^^ 

(R,S)-^benzyM-(4-(2-methoxyphenyO^ 

(R,S^/V-ben27l-1-(4^henyl-1/^imidazol-2-yi)-1-hexanamine; 
10 (R,S)^(2-(1-aminoheptyI)-1H-imidazo!-4-y0benzonitrile; 

(R l S)-1-(4-(4-bromophenyl>1H-imidazol-2-yl)-1-heptanamine; 

terf-butyl (1 f?)-1-(4-phenyl-1 H-imidazol-2-yl)butylcarbamate; 

4-(2-{(1 -((ferf-butoxycarbonyl)amino)butyl}-1 W-imidazol-4-yl)-1 , 1 '-biphenyl; 

(1 R)-1 -(4-(1 ,1 -biphenyl)-4-yM H-imidazol-2-yl)-1 -butanamine; 
1 5 (R J SH-(2-(1-aminoheptyl)-1 /Y-imidazol-4-yl)-2,6-di(ferf-butyO-phenol; 

(1R)-1-(4-phenyl-1H-imidazoI-2-yl)-1-butanamine; 

(R,S)-/V-benzyM-(4-(4-bromophenyl^^^ 

(1 f?)-A/-benzyM -(4-(1 ,1 -biphenyI)-4-yl-1 H-imidazol-2-yl)-1 -butanamine; 

(1 R)-A/-benzyM -(4-phenyl-1 /-/-imidazoI-2-yl)-1 -butanamine; 
20 (R,S^/V-(3-chtoroberuyi)-H 

(R,S)-A/-benzyl-1 -(4-(3-methoxyphenyl)-1 H-imidazol-2-yl)-1 -heptanamine; 

(R,SH^2-(1-(benzylamino)heptyl)-1W-imidazol-4-yl}benzonitrile; 

(R,S)-4-(2-(1-aminoheptyl)-^ 

(1/?)-1-(4-phenyl-1H-imidazol-2-yl)ethanamine; 
25 (R,S)-1-(4-(4-fluorophenyl)-1H-imidazol-2-yl)-1-heptanamine; 

(R l S)-1-(4-(2-chlorophenyI>1W-imidazol-2-yl)-1-heptanamine; 

A/-((1 SM-(4-(1 , 1 f -biphenyI)^yl-1H-imidazol-2-yl)propyl)-1-butanamine; 

(1 R)-A/-benzyM -(4-phenyM H-imidazol-2-yl)ethanamine; 

(R,S)-A/-(1 -(4-phenyl-1 H-imidazol-2-yl)heptyl)-A/-propylamine; 
30 (R,S)-A/-benzyl-1-(4-(3-methoxyphenyl)-1H-imidazol-2-yl)-1-heptanam 

(R,SH42-(1-(benzylamino)heptyO-1H-imidazol-4-yl}benzonitriie; 

(R,S)-W-(4-methoxybenzyl)-1 ^ 

(R,SHV-benzyl-1-(4-(4-fluoro^ 

(R,S)-/V-benzyM-(4-(2-<^loroph^^ 
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(R,S)-W-benzyl-/V-(H4-(4Hdie%lamino)phenyl)-1H-imidazol-2-yl}heptyl)amine; 

(R,S)-1 -(4-(3,4-dichlorophenyl)-1 H-imidazol-2-yl)-1 -heptanamine; 

fert-butyl (R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-5-methylhexylcarbamate; 

(R,S)-1-(4-(3-bromophenyl)-1H-imidazol-2-yl)-5-methyl-1-hexanamin6; 
5 (R,S)-/V-isobutyl-1-(4-phenyl-1H-imidazol-2-yl)-1-heptanamine; 

(R,S)-/V-benzyl-1-(4-(3-bromophenyl)-1W-imidazol-2-yl)-5-methyl-1-hexanamine; 

(R,S)-/V-benzyM -(4-(4-methoxyphenyl)-1 W-imidazol-2-yl)-1 -heptanamine; 

(R,S)-A/-(1-(4-phenyH H-imidazol-2-yl)heptyl)cyclobutananiine; 

4-(2^(1S)-1-((butoxycarbonyl)amino)ethyI^1Wmidazol-4-yl)-1.1'-bipheny1; 
1 0 4-(2-{(1 «)-1-((butoxycarbonyl)amino)ethyl}-1 H-imidazol-4-yl)-1 , 1 '-biphenyl; 

(R,S)-/V-isopropyl-/V-(1 -(4-phenyH H-imidazol-2-yl)heptyl)amine; 

(R,S)-A/^1-(4-(3,4-dic^loR3phenyO-1H-imidazol-2-yl)heptylKyclohexanamine; 

(R,S)-A/-(1-(4-(1,1'-biphenyl)-^yl-1«-imidazol-2-yl)heptyl)-cyclohexanamine; 

(R,S)-2-(5-fIuoro-1H-indol-3-yl)-1-(4-(4-fluorDphenyO-1H-imidazol-2-yl)ethylamine; 
1 5 A/4(4-(3-bromophenyl)-1 H-imidazol-2-yl)methyl}cyclohexanamine; 

(R,S)-A/^-(5-fluoro-1H-indol-3-yl)-1-(4-(4-nuorophenyl)-1HHmidazol-2-yl)ethyl}- 

cyclobutanamine; 

(R,S)-/V-{1 -(4-(4-fluorophenyl)-1 H-imidazol-2-yl)-4-methylpentyl}-cyclohexanamine; 
(R,S)-/V-(cyclohexylmettiyl)-1-(4-phenyl-1H-imidazoi-2-y!)-1-heptanamine; 
20 (R,S)-W^1-(4-(3-bromophOTyl>1H-imidazol-2-yl)-5-methylhexyI}-cydohexanamine;and 
A/-{(1 -(4^(4-fluorophenyl)-1 H-imidazol-2-yl)-2-methylpropyl}-cyclohexanamine; 
or a pharmaceutically acceptable salt thereof. 

45. A pharmaceutical composition comprising a compound according to claim 44 
25 or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable earner. 

46. A method of eliciting an agonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a compound 
according to claim 44 or a pharmaceutically acceptable salt thereof to said subject. 

30 

47. A method of eliciting an antagonist effect from one or more of a somatostatin 
subtype receptor in a subject in need thereof, which comprises administering a compound 
according to claim 44 or a pharmaceutically acceptable salt thereof to said subject. 
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48. A method of binding one or more of a somatostatin subtype receptor in a 
subject in need thereof, which comprises administering a compound according to claim 44 
or a pharmaceutical^ acceptable salt thereof to said subject 

5 49. A method of treating acromegaly, restenosis, Crohn's disease, systemic 

sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma, 
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-EHison Syndrome, diarrhea, AIDS 
related diarrhea, chemotherapy related diarrhea, scleroderma, Irritable Bowel Syndrome, 
pancreatitis, small bowel obstruction, gastroesophageal reflux, duodenogastric reflux, 

10 Cushing's Syndrome, gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic 
neuropathy, Paget's disease, polycystic ovary disease, cancer, cancer cachexia, 
hypotension, postprandial hypotension, panic attacks, GH secreting adenomas or TSH 
secreting adenomas, in a subject in need thereof, which comprises administering an 
effective amount of a compound according to claim 44 or a pharmaceutical^ acceptable 

1 5 salt thereof to said subject 

50. A method of treating diabetes mellitus, hyperiipidemia, insulin insensitivity, 
Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon, Nephropathy, peptic 
ulcers, enterocutaneous and pancreaticocutaneous fistula, Dumping syndrome, watery 

20 diarrhea syndrome, acute or chronic pancreatitis, gastrointestinal hormone secreting 
tumors, angiogenesis, inflammatory disorders, chronic allograft rejection, angioplasty, graft 
vessel bleeding or gastrointestinal bleeding in a subject in need thereof, which comprises 
administering an effective amount of a compound according to claim 44 or a 
pharmaceutical^ acceptable salt thereof to said subject. 

25 

51. A method of inhibiting the proliferation of helicobacter pylori in a subject in 
need thereof, which comprises administering an effective amount of a compound according 
claim 44 or a pharmaceutically acceptable salt thereof, to said subject. 
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